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Prefixes in the Metric System of Measurement 


kilo- 1000 deci- 0.1 
hecto- 100 centi- 0.01 
deca- 10 milli- 0.001 


Measurement Abbreviations 
U.S. Customary System 


Length Capacity Weight 
in. inches OZ fluid ounces OZ ounces 
. = fe cups lb pounds 
y Se yards at quarts 
mi miles gal gallons 
Area Rate Time 
in? square inches ft/s feet per second oes hours 

? . 

2 square feet mph miles per hour min minutes 
yd? square yards s seconds 


mi? square miles 


Metric System 


Length “Capacity Weight/Mass 
mm_ millimeters ml] milliliters mg milligrams 
cm centimeters ae om centiliters cg centigrams 
m meters iF liters g grams 

km__ kilometers kl kiloliters kg __ kilograms 
Area Rate Time 

cm? square centimeters m/s meters per second h hours 

m? = square meters km/s kilometers per second min minutes 
km? square kilometers km/h_ kilometers per hour S seconds 


Properties of Real Numbers 


Commutative Property of Addition Commutative Property of Multiplication 
Ifa and b are real numbers, thena +b =h +a. If a and b are real numbers, thena:-b=b-a. 
Associative Property of Addition Associative Property of Multiplication 
If a, b, and c are real numbers, then Ifa, b, and c are real numbers, then 
(qet=b) te 1a (b +c), (a> bie —a (be) 
Addition Property of Zero Multiplication Property of Zero 

Pliiais a ceal number tacnia 4.0 — 0 7 a= a If a is a real number, thena:0=0-a=0. 
Multiplication Property of One Inverse Property of Addition 


Ifa is areal number, thena: 1=1-:a=a. If a is a real number, then a + (—a) = (~a) +a = 0. 


Inverse Property of Multiplication Distributive Property 
Ifa is a real number and a # 0, then Ifa, b, and c are real numbers, then 


a(b +c) =ab + ac. 


Properties of Zero and One in Division 
Any number divided by | is the number. Any number other than zero divided by itself is 1. 


Division by zero is not allowed. Zero divided by a number other than zero is zero. 
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Preface 


The seventh edition of Basic College Mathematics: An Applied Approach provides 
mathematically sound and comprehensive coverage of the topics considered 
essential in a basic college mathematics course. The text has been designed not 
only to meet the needs of the traditional college student, but also to serve the 
needs of returning students whose mathematical proficiency may have declined 
during years away from formal education. 

In this new edition of Basic College Mathematics: An Applied Approach, we 
have continued to integrate approaches suggested by AMATYC. Each chapter 
opens by illustrating and referencing a mathematical application within the 
chapter. At the end of each section there are “Applying the Concepts” exercises 
that include writing, synthesis, critical thinking, and challenge problems. At the 
end of each chapter there is a “Focus on Problem Solving” that introduces stu- 
dents to various problem-solving strategies. This is followed by “Projects and 
Group Activities” that can be used for cooperative learning activities. 

One of the main challenges for students at this level is the ability to translate 
verbal phrases into mathematical expressions. One reason for this difficulty 
is that students are not exposed to verbal phrases until later in most texts. In 
Basic College Mathematics: An Applied Approach, we introduce verbal phrases for 
operations as we introduce the operation. For instance, after addition concepts 
have been presented, we provide exercises which say “Find the sum of....” or 
“What jis 6 more than 7?” In this way, students are constantly confronted with 
verbal phrases and must make a mathematical connection between the phrase 
and a mathematical operation. 


NEW! Changes to this Edition 


In response to user requests, we have integrated topics from geometry through 
the early chapters of the text. In Chapters 1, 2, and 3, exercise sets include prob- 
lems on finding the perimeter of a triangle and of a square, as well as finding 
the area of a square and of a rectangle. This is done very informally, without for- 
mulas—for example, students are presented with a verbal explanation, such as 
“The perimeter of a triangle is the sum of the lengths of the three sides of the tri- 
angle.” Formal presentation of these topics remains in Chapter 12, Geometry. 

In Chapter 6, Applications for Business and Consumers, the coverage of 
simple interest has been expanded and now includes determining the maturity 
value for simple interest loans and calculating the monthly payment on a simple 
interest loan. Also, a new objective on calcuJating finance charges on a credit 
card bill has been added. The objective on compound interest has been 
expanded; this presentation of the material should provide students with a 
better understanding of the topic. 

Because of the growing popularity of 15-year mortgages, factors necessary to 
compute monthly payments on 15-year mortgages were added to the Monthly 
Payment Table, and exercises in Chapter 6 now include calculating monthly pay- 
ments on 15-year mortgages. 

New to this edition is Section 7.5, Introduction to Probability, in which stu- 
dents are provided instruction on calculating the probability of simple events. 

Also in Chapter 7 is a presentation of box-and-whiskers plots. This material 
has been expanded in order to give students a better understanding of the use of 
this statistical tool to represent data. 

Throughout the text, developmental exercises have been added to the exer- 
cise sets. The intent of these exercises is to reinforce the concepts underlying the 
skills presented in the lesson. For example, in the objective on multiplying whole 
numbers, students are asked to write2 +2+2+2+2+2asa product. 


Xiv 


Preface 


Throughout the text, data problems have been updated to reflect current 
data and trends. These application problems will demonstrate to students the 
variety of problems in real life that require mathematical analysis. Instructors 
will find that many of these problems may lead to interesting class discussions. 

Many of the activities in the Projects and Group Activities feature are new 
to this edition. Some of those from the previous edition were revised to pro- 
vide more structure. These projects include applications of mathematics to 
a variety of fields, for example, music, the consumer price index, buying a car, 
and symmetry. 

Another new feature of this edition is AJM for Success, which explains 
what is required of a student to be successful and how this text has been 
designed to foster student success. AIM for Success can be used as a lesson on 
the first day of class or as a project for students to compiete to strengthen their 
study skills. There are suggestions for teaching this lesson in the /nstructor’s 
Resource Manual. 

Related to AIM for Success are Prep Tests which occur at the beginning of 
each chapter. These tests focus on the particular prerequisite skills that will be 
used in the upcoming chapter. The answers to these questions can be found in 
the Answer Appendix along with a reference (except for Chapter 1) to the objec- 
tive from which the question was taken. Students who miss a question are 
encouraged to review the objective from which the question was taken. 

The Go Figure problem that follows the Prep Test is a puzzle problem 
designed to engage students in problem solving. 
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Chapter Opening 
Features 


NEW! Chapter Opener 


New, motivating chapter opener photos and 
captions have been added, illustrating and 
referencing a specific application from the 
chapter. 


Whe 


The n> at the bottom of the page lets 
students know of additional on-line resources 
at math.college.hmco.com/students. 


Objective-Specific Approach 

Each chapter begins with a list of learning 
objectives which form the framework for a 
complete learning system. The objectives are 
woven throughout the text (i.e. Exercises, Prep 
Tests, Chapter Reviews, Chapter Tests, 
Cumulative Reviews) as well as through the 
print and multimedia ancillaries. This results in 
a seamless learning system delivered in one 
consistent voice. 


Page 288 


greatest? What is the increase between these two years? 


mate Book of Sports Lists) 


ratio as a fraction in simplest form 


Write the ratio using a colon 


America) 
Mon ‘Tue Wed Thu 
3.9) 45. 4.2 BOs We) ty | aod) 


Fri Sat Sun 


a. Arrange the numbers in the table from smallest to largest. 
b. Find the average number of viewers per night 


Corps? 


1. Bill-related mail accounted for 49 billion of the 102 billion pieces of first- 
class mail handled by the U.S. Postal Service during a recent year. (Source 
USPS) What percent of the pieces of first-class handled by the U.S. Postal 
Service was bill-related mail? Round to the nearest tenth of a percent 


2. The table at the right shows the estimated costs of funding an education at 
a public college. Between which two enrollment years is the increase in cost 
3. During the 1924 Summer Olympics in Paris, France, the United States won 


45 gold medals, 27 silver medals, and 27 bronze medals. (Source: The Ulti- 


a. Find the ratio of gold medals won by the United States to silver medals 
won by the United States during the 1924 Summer Olympics. Write the 


b. Find the ratio of silver medals won by the United States to bronze 
medals won by the United States during the 1924 Summer Olympics 


. The table below shows the number of television viewers, in millions, who 
watch pay-cable channels, such as HBO and Showtime, each night of the 
week. (Source: Neilsen Media Research analyzed by Initiative Media North 


. Approximately 90,000 women serve in the U.S. military Five percent of these 
women serve in the Marine Corps. (Source: U.S. Department of Defense) 
a. Approximately how many women are in the Marine Corps? 
b. What fractional amount of women in the military are in the Marine 


| Go Figure] ao 


L have 2 brothers and 1 sister, My father's parents have 10 grandchildren 
My mother’s parents have 11 grandchildren. If no divorces or remarriages 


occurred, how many first cousins do I have? 


Percents 


Section 5.1 


A To write a percent as a fraction or a decimal 
8 To write a fraction or a decimal as a percent 


Section 5.2 


A To find the amount when the percent and 
the base are given 
8 To solve application problems 


Section 5.3 


/ To find the percent when the base and 
amount are given 
B To solve application problems 


The number of children in this kindergarten class represents a 
percent of the population of 4 school district. Local populations 
and estimates of growth or decline are used to predict future 
job markets in that area. For example, population growth may 


Section 5.4 


A To find the base when the percent and 
amount are given 


B To solve application problems 


indicate a need for more teachers in the local schools. The 
demography project on page 219 describes different segments 


Section 5.5 
of the U.S. population as percents of the total population 
A. To solve percent problems using 
proportions 


B To solve application problems 
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es Need help? For on-line student resources, such 
% as section quizzes, visit this textbook’s web site at 


math.college.hmco.com/students. 
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Cost of 
Enrollment — Public 
Year College 


2005 $70,206 
2006 $74,418 
2007 $78,883 
2008 $83,616 
2009 $88,633 
2010 $93,951 


Source: The College Board's 
Annual Survey of Colleges 


NEW! Prep Test and Go Figure 


Prep Tests occur at the beginning of each 
chapter and test students on previously 
covered concepts that are required in the 
coming chapter. Answers are provided in the 
Answer Appendix. Objective references are 
also provided if a student needs to review 
specific concepts. 


The Go Figure problem that follows the Prep 
Testis a playful puzzle problem designed to 
éngage students in problem solving. 
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Section 6.4 / Real Estate Expenses 253 


Aufmann Interactive 
Method (AIM) 


6.4 se Estate Expenses 


Objective A To calculate the initial expenses of buying a home Ci & 


One of the largest investments most people ever make is the purchase of a home. 
The major initial expense in the purchase is the down payment. The amount of 
the down payment is normally a percent of the purchase price. This percent 
varies among banks, but it usually ranges from 5% to 25%, 


An Interactive Approach 


Basic College Mathematics: An Applied 
Approach uses an interactive style that 
provides a student with an opportunity to try a 
skill as it is presented. Each section is divided 
into objectives, and every objective contains 
one or more sets of matched-pair examples. 
The first example in each set is worked out; the 


The mortgage is the amount that is borrowed to buy real estate. The mortgage 
amount is the difference between the purchase price and the down payment. 


=» A home is purchased for $140,000, and a down payment of $21,000 is made. 
Find the mortgage. 


Purchase price | — | down payment | =| mortgage 


140,000 = 21,000 = 119,000 


[Sap ee coe The mortgage is $119,000 
iTAKE NOTE lee 


| Because points means ——- Another initial expense in buying a home is the loan origination fee, which is a 

| percent, a loan _ fee that the bank charges for processing the mortgage papers. The loan origina- ” ne 

i BA Tee tion fee is usually a percent of the mortgage and is expressed in points, which is second example, called You Try It, IS for the 
| 2= points = 2=% = the term banks use to mean percent. For example, “5 points” means “5 percent.” Z E 

| aoe so onee student to work. By solving this problem, the 

j ie, J Points | x | mortgage | = | loan origination fee 


student actively practices concepts as they are 
presented in the text. 


Example 1 . \You Try It 1 

A house is purchased for $125,000, and a down An office building is purchased for $216,000, 

payment, which is 20% of the purchase price, and a down payment, which is 25% of the . 

is made. Find the mortgage. purchase price, is made. Find the mortgage. There are com plete worked-out solutions to 
Strategy Your strategy these examples in an appendix. By comparing 


To find the mortgage: 

* Find the down payment by solving the basic 
percent equation for amount. . 

© Subtract the down payment from the 

purchase price. 


their solution to the solution in the appendix, 
students obtain immediate feedback on, and 
reinforcement of, the concept. 


Strategy To find the mortgage: 

* Find the down payment by solving 
the basic percent equation for 
amount. 

* Subtract the down payment from 
the purchase price. 

Solution 0.25 X 216,000 =n 
54,000 =n 


The mortgage is $100,000. 


z Solution Your solution 

5 Percent base = amount 

2 Percent | x joule =|) Beta 

s price payment 

A 0.20 x 125,000 = n 

g 25,000 = n 

g Purchase down | SECTION 6.4 
2 3 = =| mortgage 

5 price payment ; 

= You Try It 1 
g 125,000 - 25,000 = 100,000 
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The down payment is $54,000. 
216,000 — 54,000 = 162,000 


The mortgage is $162,000. 


Page S16 


Page xxvii 


NEW! AIM for Success Student Preface 
This new student ‘how to use this book’ preface € AIM for Success 
explains what is required of a student to be 


Welcome to Basic College Mathematics: An Applied Approach. As you begin this 


A A course we know two important facts: (1) We want you to succeed. (2) You want 
successful and how this text has been designed to succeed. To do that requires an effort from each of us. For the next few pages, 
Z 7 we are going to show you what is required of you to achieve that success and how 

to foster student success, including the you can use the features of this text to be successful. 
Aufmann Intera ctive Method (Al M). AIM for Motivation — One of the most important keys to success is motivation. We can try to motivate 
A you by offering interesting or important ways mathematics can benefit you. But, 
Success ean be used asa lesson on the first in the end, motivation must come from you. On the first day of class it is easy to 


day of class or as a project for students to 
complete to strengthen their study skills. There 
are suggestions for teaching this lesson in the 
Instructor's Resource Manual. 


xvi 
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roblem Solving | ne ainda 
@ Focus on Problem Solving 
ocus on Problem Solving Introduction to You encounter problem-solving situations every day. Some problems are easy to 
5 Problem Solving — solve, and you may mentally solve these problems without considering the steps 
At the end of each chapter isa Focus on you are taking in order to draw a ena then A ssa challeng + 
x & ; and may require more thought and consideration 
Problem Solving feature which introduces the ee eee eee 

Suppose a friend suggests that you both take a trip over spring break. You'd like 


student to various successful problem-solving 
strategies. Strategies such as drawing a 
diagram, applying solutions to other problems, 
working backwards, inductive reasoning, and 
trial and error are some of the techniques that 
are demonstrated. 


Page 86 
86 Chapter 2 / Fractions 
= i Fe Cae SE | ees aa vaed 


5 A flight from New York to Los Angeles takes 
A 22-inch piece is cut froma 6=-inch board. , 8 a on pe Bs ay 
5=h . After the plane has been in the air for 
How much of the board is left? carbine P 


23 hours, how much flight time remains? 


Your strategy 


Strategy 

To find the length remaining, subtract the 
length of the piece cut from the total length of 
the board. 


Your solution 


23 
3== inches of the board are left 


Solution on p. S6 


to go, What questions go through your mind? You might ask yourself some of the 
following questions 


How much will the trip cost? What will be the cost for travel, hotel rooms, meals, 
and so on? 

Are some costs going to be shared by both me and my friend? 

Can Tallord it? 

How much money do I have in the bank? 

How much more rnoney than I have now do I need? 

How much time is there to earn that much money? 

How much can T earn in that amount of time? 

How much money must I keep in the bank in order to pay the next tuition bill 
(or some other expense)? 

Chese questions require different mathematical skills, Determining the cost of 

the trip requires estimation; for example, you must use your knowledge of air 

fares or the cost of gasoline to arrive at an estimate of these costs. If some of the 

costs are going to be shaved, you need to divide those costs by 2 in order to deter- 

mine your share of the expense. The question regarding how much more money 

you need requires subtraction: the amount needed minus the amount currently 

in the bank. To determine how much money you can earn in the given amount 

of time requires multiplication —for example, the amount you earn per week 

times the number of weeks to be worked. To determine if the amount you can 

earn in the given amount of time is sufficient, you need to use your knowledge 

of order relations to compare the amount you can earn with the amount needed. 

Facing the problem-solving situation described aboye may not seem difficult to 


you. The reason may be that you have faced similar situations before and, there- 
fore, know how to work through this one. You may feel better prepared to deal 
with a circumstance such as this one because you know what questions to ask 
An important aspect of learning to solve problems is learning what questions to 
ask, As you work through application problems in this text, try to become more 
conscious of the mental process you are going through. You might begin the 
process by asking yourself the following questions whenever you are solving an 
application problem. 


1, Have I read the problem enough times to be able to understand the situation 
being described? 


2. Will restating the problem in different words help me to understand the prob- 
lem situation better? 


3. What facts are given? (You might make a list of the information contained in 
the problem.) 


4. What information is being asked for? 


Problem-Solving Strategies 


The text features a carefully developed 
approach to problem-solving that emphasizes 
the importance of strategy when solving 
problems. Students are encouraged to develop 
their own strategies—to draw diagrams, to 
write out the solution steps in words—as part 
of their solution to a problem. In each case, 
model strategies are presented as guides for 
students to follow as they attempt the “You Try 
It” problem. Having students provide strategies 
is a natural way to incorporate writing into the 
math curriculum. 


Real Data and 
Applications 


12 Chapter 1 / Whole Numbers 


To solve application problems 


To solve an application problem, first read the problem carefully. The Strategy 
involves identifying the quantity to be found and planning the steps that are nec- 
essary to find that quantity. The Solution involves performing each operation 
stated in the Strategy and writing the answer. 


Applications 


One way to motivate an interest in mathematics 
is through applications. Wherever appropriate, 
the last objective of a section presents 
applications that require the student to use 
problem-solving strategies, along with the skills 
covered in that section, to solve practical 
problems. This carefully integrated applied 
approach generates student awareness of the 
value of arithmetic as a real-life tool. 


= The table below displays the 
> states with the most organic 
cropland, in acres. 


— Number 
__ of Acres 


North Dake 


Montana 


0 40,000 80,000 120,000 


Number of Acres of Organic Cropland 


Source: Agriculture Department 
Agricultural Oudook, April 2000 


©» Find the total number of acres of organic cropland in the four states shown 
in the table and the graph above. 


To find the total number of acres of organic cropland in the four 
states, read the table to find the number of acres in each state. 
Then add the numbers. 

107,955 

96,851 

88,851 
+ 59,362 

353,019 


Strategy 


Solution 


Applications are taken from many disciplines 
including agriculture, business, carpentry, 
chemistry, construction, Earth science, 
education, manufacturing, nutrition, real estate, 
and sociology. 


There are 353,019 acres of organic cropland in the four states listed 


Example4 


Your paycheck shows deductions of $225 for 
savings, $98 for taxes, and $27 for insurance. 


For Halloween, the average U.S. 
“household spends $30 for candy, $22 for 
costumes, $16 for pumpkins, and $11 for 


Find the total of the three deductions. 


—" rf ‘ decorations. (Source: 1999 American Express 

a Retail Index) Find the total amount that the ~ 
‘ . P average household spends on these items. 
Strategy 4 Your strategy : 


To find the total of the deductions, add the 
three amounts (225, 98, and 27). 


Solution 225 
: i 98 
© ay reit27: i ? = 


350. 


Your solution 


The total of the three deductions is $350. 
24 Chapter 1/ Whole Numbers 


112. @ The leader in pass receiving for the 1990s in 200 - — - 
. the National Football League was Jerry Rice 
with 12,078 yards. His closest competitor was 1560 
Page 12 i 
| 
| 
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i 
i 
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Michael Irvin with 10,872 yards. (Source: NFL) 
How many more yards did Jerry Rice gain than 
Michael Irvin? 


100 + 


Height Gn feev) 


113. i Use the graph at the right to find the difference 

between the maximum height to which Great 

Fountain geyser erupts and the maximum height to 
which Valentine erupts. 


The Maximum Heights of the Eruptions of Six 
114. ~~ According to the graph at the right, how much Gosers al wellowstanaNafonal Park 
higher is the eruption of the Giant than that of 


Old Faithful? 


Real Data 
Real data examples and exercises, identified by 


115. ,% The top six live acts of the 1990s are shown in 
the table at the right. 

a, How much more did the Rolling Stones gross 
from their concerts in the 1990s than the Grate- 

ful Dead? 

b. How much more did Neil Diamond gross from 

his concerts in the 1990s than Jimmy Bulfett? 


So. ask students to analyze and solve 


Source: Amusement Business 
BOXSCORE 


problems taken from actual situations. Students 
are often required to work with tables, graphs, 
and charts drawn from a variety of disciplines. 


lhe graph at the right shows the expected U.S. popu- 
lation aged 100 and over, every two years from 2010 
to 2020. Use this information for Exercises 116 and 117 


240,000 5 


| 
200, ale 
= 160. 00} 


116. What is the expected growth in the population aged v 
100 and over during the 10-year period? okee 
= 80,000 
117. a. Which 2-year period has the smallest increase 
in the number of people aged 100 and over? 


b. Which 2-year period has the greatest increase? 0 —{ | | __}_ 
Moria “146 


Year 


40,000 


Expected U.S. Population Aged 
100 and Over 
APPLYING THE CONCEPTS 


Source: Census Bureau 
118. Answer true or false. 
a. The phrases “the difference between 9 and 5” and “5 less than 9” 
mean the same thing. 
bi 9) (5a 3) 19 5) oy 
c. Subtraction is an associative operation. Hint: See part b of this 
exercise, 


119. Make up a word problem for which the difference between 15 and 8 is 


& the answer. 
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Student Pedagogy 


Icons 


—~ 


a) at each objective head 


remind students that both a video and a tutorial 
lesson are available for that objective. 


TAKE NOTE 


If you deposit $1000 in a 
savings account paying 
5% interest, the $1000 is 
the principal and 5% iw 
the interest rate, 


Key Terms and Concepts 


Key terms, in bold, emphasize important terms. 
The key terms are also provided in a Glossary 
at the back of the text. 


Key concepts are presented in purple boxes in 
order to highlight these important concepts and 
to provide for easy reference. 


Take Note 

These margin notes alert students to a point 
requiring special attention or are used to 
amplify the concept under discussion. 


Page 10 


»™® What is the sum of 24 and 71? 


A scientific calculator is a * The phrase the sum of means to add 


useful tool in mathematical +71 
computation. To add 24 + 71 = 
with your calculator, enter the 95 
following 


The sum of 24 and 71 is 95 


Ei! 


24 L=]71L= 


When the sum of the digits in a column exceeds 9, the addition will involve 


“carrying.” 


e Add: 487 + 369 


i 
4/817 * Add the ones column. 
+ 31619 7 +9 = 16(1ten + 6 ones) 
S Write the 6 in the ones column and carry 


the 1 ten to the tens column. 


8 Add the tens column. 

69 1+8+6=15(1 hundred + 5 tens) 
Write the 5 in the tens column and carry 
the 1 hundred to the hundreds column. 


Add the hundreds column. 
9 1+ 4+ 3 =8(8 hundreds). 
Write the 8 in the hundreds column 


DQ wo 
~ 
. 


A number is a prime number if its only whole-number factors are 1 and itself. 
7 is prime because its only factors are 1 and 7. If a number is not prime, it is 
called a composite number. Because 6 has factors of 2 and 3, 6 is a composite 
number. The number 1 is not considered a prime number; therefore it is not 
included in the following list of prime nuinbers less than 50. 


make it less likely that codes 
can be broken, cryptologists 
use prime numbers that have 
hundreds of digits. 


Des Sort 13. 1 lO) 23, 29; 30,47, 4143) 47 


renner antnneene 


Section 6.3/Interest 243 


Interest 


To calculate simple interest Gis) & 


When you deposit money in a bank—for example, in a savings account—you are 
permitting the bank to use your money, The bank may use the deposited money 
to lend customers the money to buy cars or make renovations on their homes. 
The bank pays you for the privilege of using your money. The amount paid to you 
is called interest. If you are the one borrowing money from the bank, the 


amount you pay for the privilege of using that money is also called interest. 


Phe original amount deposited or borrowed is called the principal. The amount 
of interest paid is usually given as a percent of the principal. The percent used to 
determine the amount of interest is the interest rate. 


Interest paid on the original principal is called simple interest. To calculate 
simple interest, multiply the principal by the interest rate per period by the num- 
ber of time periods. In this objective, we are working with annual interest rates, 
so the time periods are years, The simple interest formula for an annual interest 
rate is given below. 


Simple Interest Formula for Annual Interest Rates 


| 
| 
| Principal X annual interest rate x time (in years) = interest | 


Page 


Calculator Note 


These margin notes provide suggestions for 
using a calculator in certain situations. 


Annotated Examples 


Examples indicated by =» use annotations in 
blue to explain what is happening in key steps 


of the complete, worked-out solutions. 
¢ 


Point of Interest 
These margin notes contain interesting 


sidelights about mathematics, its history, or its 


application. 
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po EE 


82. 206)3097 83. 504)6504 84. 
86. Find the quotient of 5432 and 21, 87. Fin 
88. What is 37,294 divided by 72? 89. Wh 
90. Find 23,457 divided by 43. Round to Oi. 


the nearest hundred. 


=, Estimate and then use your calculator to divide. 


92. 76)389,804 93. 53)117,925 94, 2 
96. 38)934,648 97. 34)906,304 98. 3 
100. 209)632,016 101. 614)332,174 102. 1 


b Objective D Aopicatenl er obiars 


The graph at the right shows the annual expenditures, 
recent year, of the ¢ 


nearest whole number. 


APPLYING THE CONCEPTS 
The table at the right shows how cach dollar of projected spend- 


2 ing by the federal government for a recent year was distributed. 
The costs for Social Security, health, income security, net interest, 
and the category education, veterans, and transportation are lixed 
expenditures, Defense and “Other” represent the only discretionary 
spending by the government. The projected budget for the year was 
$1977.6 billion. 


. Is at least one-half of federal spending discretionary 
spending? 
b. Using a colon, write the ratio of the expenditures for “health” 
to the discretionary spending. 
ec. Find the amount of the budget to be spent on fixed expen- 
ditures, 
d. Find the amount of the budget to be spent on Social Security, 


73. 


answer. 


Page 184 


Projects and Group Activities 


The Projects and Group Activities feature at the 
end of each chapter can be used as extra 
credit or for cooperative learning activities. The 
projects cover various aspects of mathematics, 
including the use of calculators, collecting data 
from the Internet, data analysis, and extended 
applications. 


KX 


erage household in the United States. Use 
this information for Exercises 104 to 106, Round answers to the 


for food and the average monthly expense for health care? 


A survey ol voters in a city claimed that 2 people of every 5 who voted cast 
Sa ballot in favor of city amendment A and that 3 people of every 4 who 
* voted cast a ballot against amendment A. Is this possible? Explain your 


Section 1.5 / Division of Whole Numbers 43 


85. 546)2344 


d the quotient of 8507 and 53. 


at is 76,788 divided by 46? 


Find 341,781 divided by 43. Round to the 


nearest ten. 


9)637,072 95. 67)738,072 
09)876,324 99. 642)323,568 
79)5,734,444 103. 374)7,712,254 


Entertainment 


sal S1740 


eHealth 


104. What is the total amount spent annually by the average Sue 
household in the United States? i 
ee Z ae Transportation 
105. What is the average monthly expense for housing? $6616 
é Average Annual Household Expenses 
Source: Bureau of Labor Statises 
z . Consumer Expenditure Survey 
2 106, What is the difference between the average monthly expense 
2 


How Your Federal Tax Dollar Is Spent 


Source: Tax Foundation, Otfice of 
Manayement and Budget 


Credit Card 
Charges 


TAKE NOTE 

The monthly interest 

rate is the annual 

interest rate divided 
| by 12. 


oF ann Scenrrmreent oet nhnatwte ver ef ESS ase tage eee el 


Exercises and Projects 


Exercises 


The exercise sets of Basic College 
Mathematics: An Applied Approach emphasize 
skill building, skill maintenance, and 
applications. Concept-based writing or 
developmental exercises have been integrated 
with the exercise sets. Icons identify 


data analysis . 


appropriate writing 7 


) 


4! 


Concepts that present extensions of topics, 
require analysis, or offer challenge problems. 
The writing exercises ask students to explain 
answers, write about a topic in the section, or 
research and report on a related topic. 


Page 279 


Chapter Summary 279 


All credit card companies assess a finance charge when a credit eard balance is 
not paid within a certain number of days of the billing date (the date the evedit 


¢ 


1 
( 


avd bill is sent). There may also be an annual fee 


fhe table below shows the charges tor five banks in September of 2000 


UW you have Internet access, you can get current rates by 


visiting 


http://www. bankrate.com, ) 


‘he amount of the monthly finance charge is usually based on the average daily 


balance. For instance, say your credit card was issued by the USAA Savings Bank 


! your average daily balance for one month was $375.89, then the monthly 


finance charge is calculated, using the simple interest formula, as follows 


[ 


1 


Annital Interest Rate Annual Fee 
a! 0,505 
‘ 
j 


Inte 


| ] x { monthly interest rate | x time (in months) | y 


0.1050 ¥ 
13 * i , 


he finance charge is $3.29 


Suppose you have an average daily balance of $421.65 for 12 months. With 
which bank will your anual charges (the finance charges and the annual fee) 
be least? 

» Suppose you have an average daily balance of $1175.91 for 12 months, With 


which bank will your annual charges (the finance charges and the annual fee) 
be least? 


sosoleemmanasanenanentatanmsaienetanaentaaiinmeenere eR ee 
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End of Chapter 


Key Words 


Chapter Summary 


At the end of each chapter there is a Chapter 
Summary that includes Key Words and 
Essential Rules that were covered in the 
chapter. These chapter summaries provide a 
single point of reference as the student 
prepares for a test. Each concept references 
the page number from the lesson where the 
concept is introduced. 


Essential Rules 


Page 189 


Chapter Review 189 


G Chapter Review 


Determine whether the proportion is true or 
not true 
2 10 


Write the comparison 32 dollars to 80 dollars 
as a ratio in simplest form using a fraction, a 
colgn (:), and the word to 


9° 45 


Write “250 miles in 4 hours” as a unit rate 
not true 
8 32 


5 60 
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Chapter Test 191 


& Chapter Test 


Write “$22,036.80 earned in 12 months” as a 
unit rate. 


Write the comparison 40 miles to 240 miles 
as a ratio in simplest form using a fraction, a 
colon (:), and the word to 


Write “18 supports for every 8 feet” as a rate 


in simplest form. not true 


Page 193 


193 


Cumulative Review 


a Cumulative Review 


20,095 2. 
— 10,937 


Write 2: 2-2-+2-+3+3+3 in exponential 


notation. 


1. Subtract: 


Find the prime factorization of 160. 


3. Simplify: 4 -— (6 — 2)? +3 +2 4. 


Determine whether the proportion is true or 


Determine whether the proportion is true or 


Chapter Summary 2 


Quantities such as 8 feet and 60 miles are number quantities written with wnits. * 
[p. 169] ; 


A ratio is a comparison of two quantities that have the same units. [p. 169] 


A ratio is in simplest form when the two numbers that make up the ratio have no ¢ 
common factors, |p. 169] . 


A rate is a comparison of two quantities that have different units. [p. 173) 


A vate is in simplest form when the numbers that make up the rate have no com- ¢ 
mon factors. [p, 173] i 


A unit raie is a vate in which the number in the denominator is 1. [p. 173} 
A proportion is an expression of the equality of two ratios or rates. [p. 177) 


A proportion is true if the fractions are equal when written in lowest terms. In * 
any true proportion, the “cross products” are equal. |p. 177) : 


Ways to Express a Ratio 

A ratio can be written in three different ways: 
1. As a traction 

2. As two numbers separated by a colon (:) 


3. As two numbers separated by the word fo [p. 169} 


To Find Unit Rates ‘ 
To find unit rates, divide the number in the numerator of the rate by the number 
in the denominator of the rate, [p. 173] < 


To Solve a Proportion ‘ 
One of the numbers in a proportion may be unknown. To solve a proportion, find * 
a number to replace the unknown so that the proportion is true. |p. 178} 
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Chapter Review 

Review exercises are found at the end of each 
chapter. These exercises are selected to help 
the student integrate all of the topics presented 
in the chapter. 


Chapter Test 

The Chapter Test exercises are designed to 
simulate a possible test of the material in the 
chapter. 


Cumulative Review 

Cumulative Review exercises, which appear at 
the end of each chapter (beginning with 
Chapter 2), help students maintain skills learned 
in previous chapters. 


The answers to all Chapter Review exercises, 
all Chapter Test exercises, and all Cumulative 
Review exercises are given in the Answer 
Section. Along with the answer, there is a 
reference to the objective that pertains to each 
exercise. 
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Preface XXili 


Supplements for the Instructor 


Basic College Mathematics: An Applied Approach has a complete set of teaching 
aids for the instructor. 


Instructor’s Annotated Edition This edition contains a replica of the student 
text and additional items just for the instructor. These include: Instructor Notes, 
Transparency Master icons, In-Class Examples, Concept Checks, Discuss the Con- 
cepts, New Vocabulary/Symbols, etc., Vocabulary/Symbols, etc. to Review, Optional 
Student Activities, Quick Quizzes, Answers to Writing Exercises, and Suggested 
Assignments. Answers to all exercises are also provided. 


Instructor's Solutions Manual The Instructor’s Solutions Manual contains 
worked-out solutions for all exercises in the text. 


Instructor’s Answer Booklet The Instructor’s Answer Booklet contains final 
answers for all exercises in the text. 


Instructor’s Resource Manual with Chapter Tests The Instructor's Resource 
Manual contains ready-to-use printed Chapter Tests, which is the first of three 
sources of testing material. Eight printed tests (in two formats—free response 
and multiple choice) are provided for each chapter. Cumulative tests and final 
exams aré also provided. These tests are available on the Class Prep CD or can be 
downloaded from our web site at math.college.hmco.com/instructors. The tests 
are in Microsoft Word® format and can be edited to suit the needs of the instruc- 
tor. The*/nstrucior’s Resource Manual also includes transparency masters. 


Printed Test Bank The Printed Test Bank, the second component of the testing 
material, offers a printout of the items in the HM Testing computerized testing 
software, including an example of each algorithmic item. All multiple-choice 
items are carefully worded to make them appropriate to use as free-response 
items also. 


NEW! HM Testing HM Testing, our computerized test generator, is our third 
source of testing material. The database contains test items and algorithms and 
is designed to produce an unlimited number of tests for each chapter of the text, 
including cumulative tests and final exams. These questions are unique to HM 
Testing and do not repeat items provided in the Chapter Tests of the Instructor's 
Resource Manual. It is available for Microsoft Windows® and the Macintosh. 
Both versions provide on-line testing and gradebook functions. 


HMB Tutorial (Instructor version) This state-of-the-art tutorial CD software 
package for Microsoft Windows® was written and developed by the authors 
specifically for use with this text. Every objective is supported by the HM? Tutor; 
exercises and quizzes are algorithmically generated; solution steps are animated; 
lessons and exercises are presented in a colorful, lively manner; and an inte- 
grated classroom management system tracks student performance. 


NEW! WebCT ePacks WebCT ePacks provide instructors with a flexible, Inter- 
net-based education platform providing multiple ways to present learning mate- 
rials. The WebCT ePacks come with a full array of features to enrich the on-line 


learning experience. 


NEW! Blackboard Cartridges The Houghton Mifflin Blackboard cartridge 
allows flexible, efficient, and creative ways to present learning materials and 
opportunities. In addition to course management benefits, instructors may make 
use of an electronic grade book, receive papers from students enrolled in the 
course via the Internet, and track student use of the communication and collab- 


oration functions. 


XXIV 


Preface 


NEW! HM ClassPrep These CD-ROMs contain a multitude of text-specific 
resources for instructors to use to enhance the classroom experience. The 
resources, or assets, are available as pdf and/or customizable Microsoft Word® 
files and include transparency masters and Chapter Tests from the IRM, to name 
only a few. These resources can be easily accessed from the CD-ROM by chapter 
or resource type. The CD can also link you to the text’s web site. 


NEW! Instructor Text-Specific Web Site The resources available on the Class 
Prep CD are also available on the instructor web site at math.college.hmco.com/ 
instructors. Appropriate items will be password-protected. Instructors also have 
access to the student part of the text's web site. 


Supplements for the Student 


Student Solutions Manual The Student Solutions Manual contains complete 
solutions to all odd-numbered exercises in the text. 


Math Study Skills Workbook by Paul D. Nolting This workbook is designed 
to reinforce skills and minimize frustration for students in any math class, lab, 
or study skills course. It offers a wealth of study tips and sound advice on note 
taking, time management, and reducing math anxiety. In addition, numerous 
opportunities for self assessment enable students to track their own progress. 


NEW! HM eduSpace_ eduSpace is a new content delivery system, combining an 
algorithmic tutorial program, on-line delivery of course materials, and class- 
room management functions. The interactive on-line content correlates directly 
to this text and can be accessed 24 hours a day. 


HM? Tutorial (Student version) This state-of-the-art tutorial CD software 
package for Microsoft Windows® was written and developed by the authors 
specifically for use with this text. HM? is an interactive tutorial containing 
lessons, exercises, and quizzes for every section of the text—lessons are pre- 
sented in a colorful, lively manner and solution steps are animated. Exercises 
and quizzes are algorithmically generated. The lessons provide additional 
instruction and practice and can be used in several ways: (1) to cover material 
that was missed because of absence from class; (2) to reinforce instruction on a 
concept that has not yet been mastered; and (3) to review material in prepara- 
tion for an examination. Following each lesson are practice exercises for the 
student to try. These exercises are created by carefully constructed algorithms 
that enable a student to practice a variety of exercise types. Because the exercises 
are created algorithmically, each time the student uses the tutorial, the student 
is presented with different problems. Following the practice exercises is an 
algorithmically-generated quiz. Next to every objective head in the text, the Gy 
serves as a reminder that there is an HM? tutorial lesson corresponding to that 
objective. 


NEW! SMARTHINKING™ Live, On-Line Tutoring Houghton Mifflin has 
partnered with SMARTHINKING to provide an easy-to-use, effective, on-line 
tutorial service. Whiteboard Simulations and Practice Area promote real-time 
visual interaction. 


Three levels of service are offered. 


* Text-Specific Tutoring provides real-time, one-on-one instruction with a 
specially qualified ‘e-structor.’ 
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* Questions Any Time allows students to submit questions to the tutor out- 
side the scheduled hours and receive a reply within 24 hours. 


* Independent Study Resources connect students with around-the-clock 
access to additional educational services, including interactive web sites, 
diagnostic tests, and Frequently Asked Questions posed to SMARTHINK- 
ING e-structors. 


NEW! Videos This edition offers brand new text-specific videos, hosted by 
Dana Mosely, covering all sections of the text. These videos, professionally pro- 
duced specifically for this text, offer a valuable resource for further instruction 


= 


i 


and review. Next to every objective head, the @_ : 
objective is covered in a video lesson. 


serves as a reminder that the 


NEW! Student Text-Specific Web Site On-line student resources, such as section 
quizzes, can be found at this text’s web site at math.college.hmco.com/students. 
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Motivation 


-———— 


|TAKE NOTE 


' 


_ Motivation alone will not 
| lead to success. For 
instance, suppose a 

| person who cannot swim 
| is placed in a boat, taken 
| out to the middle of a 
_ lake, and then thrown 
overboard. That person 
has a lot of motivation 

_ but there is a high 

| likelihood the person will 
| drown without some 

| help. Motivation gives us 
| the desire to learn but is 
not the same as learning. 


Commitment 


The “I Can’‘t Do 
Math” Syndrome 


AIM for Success 


Welcome to Basic College Mathematics: An Applied Approach. As you begin this 
course we know two important facts: (1) We want you to succeed. (2) You want 
to succeed. To do that requires an effort from each of us. For the next few pages, 
we are going to show you what is required of you to achieve that success and how 
you can use the features of this text to be successful. 


One of the most important keys to success is motivation. We can try to motivate 
you by offering interesting or important ways mathematics can benefit you. But, 
in the end, motivation must come from you. On the first day of class it is easy to 
be motivated. Eight weeks into the term, it is harder to keep that motivation. 


To stay motivated, there must be outcomes from this course that are worth your 
time, money, and energy. 


List some reasons you are taking this course. 


Although we hope that one of the reasons you listed was an interest in mathe- 
matics, we know that many of you are taking this course because it is required 
to graduate, it is a prerequisite for a course you must take, or because it is 
required’for your major. Although you may not agree that this course should be 
necessary, it is! If you are motivated to graduate or to complete the requirements 
for your major, then use that motivation to succeed in this course. Do not 
become distracted from your goal to complete your education! 


To be successful, you must make a commitment to succeed. This means devot- 
ing time to math so that you achieve a better understanding of the subject. 


List some activities (sports, hobbies, talents such as dance, art or music) that you 
enjoy and at which you would like to become better. 
TIME WISHED SPENT 


ACTIVITY TIME SPENT 


Thinking about these activities, put the number of hours that you spend each 
week practicing these activities next to the activity. Next to that number, indicate 
the number of hours a week you would like to spend on these activities. 


Whether you listed surfing or sailing, aerobics or restoring cars, or any other 
activity you enjoy, note how many hours a week you spend doing it. To succeed 
in math, you must be willing to commit the same amount of time. Success 


requires some sacrifice. 


There may be things you cannot do, for instance, lift a two-ton boulder. You can, 
however, do math. It is much easier than lifting the two-ton boulder. When you 


XXVIII 


AIM for Success 


Strategies for 
Success 


first learned the activities you listed above, you probably could not do them well. 
With practice, you got better. With practice, you will be better at math. Stay 
focused, motivated, and committed to success. 


It is difficult for us to emphasize how important it is to overcome the “I Can't Do 
Math Syndrome.” If you listen to interviews of very successful athletes after a par- 
ticularly bad performance, you will note that they focus on the positive aspect of 
what they did—not the negative. Sports psychologists encourage athletes to always 
be positive—to have a “Can Do” attitude. Develop this attitude toward math. 


Textbook Reconnaissance Right now, do a 15-minute “textbook reconnais- 
sance” of this book. Here’s how: 


First, read the table of contents. Do it in three minutes or less. Next, look through 
the entire book, page by page. Move quickly. Scan titles, look at pictures, notice 
diagrams. 


A textbook reconnaissance shows you where a course is going. It gives you the 
big picture. That’s useful because brains work best when going from the general 
to the specific. Getting the big picture before you start makes details easier to 
recall and understand later on. 


Your textbook reconnaissance will work even better if, as you scan, you look for 
ideas or topics that are interesting to you. List three facts, topics, or problems 
that you found interesting during your textbook reconnaissance. 


The idea behind this technique is simple: It’s easier to work at learning material 
if you know it’s going to be useful to you. 


Not all the topics in this book will be “interesting” to you. But that is true of any 
subject. Surfers find that on some days the waves are better than others, musi- 
cians find some music more appealing than other music, computer gamers find 
some computer games more interesting than others, car enthusiasts find some 
cars more exciting than others. Some car enthusiasts would prefer to have a 
completely restored 1957 Chevrolet than a new Ferrari. 


Know the Course Requirements To do your best in this course, you must know 
exactly what your instructor requires. Course requirements may be stated in a 
syllabus, which is a printed outline of the main topics of the course, or they may 
be presented orally. When they are listed in a syllabus or on other printed pages, 
keep them in a safe place. When they are presented orally, make sure to take 
complete notes. In either case, it is important that you understand them com- 
pletely and follow them exactly. Be sure you know the answer to each of the fol- 
lowing questions. 


1. What is your instructor's name? 

Where is your instructor's office? 

At what times does your instructor hold office hours? 

Besides the textbook, what other materials does your instructor require? 
What is your instructor's attendance policy? 


If you must be absent from a class*meeting, what should you do before 
returning to class? What should you do when you return to class? 


SES ges 
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Besides time 


_ management, there must _ 
| be realistic ideas of how 


; 


; 


_ There are very few 


_ people who can 


successfully work full- 
| time and go to school 
| full-time. If you work 
| 40 hours a week, take 
_ 15 units, spend the : 
/ recommended study time © 
_ given at the right, and 
_ sleep 8 hours a day, you 
_ will use over 80% of the 
' available hours in a 

week. That leaves less 
_ than 20% of the hours in 
| a week for family, friends, — 
_ eating, recreation, and 


_ other activities. 


|TAKE NOTE 


' much time is available. 
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7. What is the instructor's policy regarding collection or grading of homework 
assignments? 


8. What options are available if you are having difficulty with an assignment? 
Is there a math tutoring center? 


9. If there is a math lab at your school, where is it located? What hours is it 
open? 

10. What is the instructor's policy if you miss a quiz? 

11. What is the instructor's policy if you miss an exam? 


12. Where can you get help when studying for an exam? 


Remember: Your instructor wants to see you succeed. If you need help, ask! Do 
not fall behind. If you were running a race and fell behind by 100 yards, you 


might be able to catch up, but it would require more effort than had you not 
fallen behind. 


Time Management We know that there are demands on your time. Family, 
work, friends, and entertainment all compete for your time. We do not want to 
see you receive poor job evaluations because you are studying math. However, it 
is also true that we do not want to see you receive poor math test scores because 
you devoted too much time to work. When several competing and important 
tasks require your time and energy, the only way to manage the stress of being 
successful at both is to manage your time efficiently. 


Instructers often advise students to spend twice the amount of time outside of 
class studying as they spend in the classroom. Time management is important to 
accomplishing this goal and being successful in school. The following activity is 
intended to help you structure your time more efficiently. 


List the name of each course you are taking this term, the number of class hours 
each course meets, and the number of hours you should spend studying each 
subject outside of class. Then fill in a weekly schedule like the one printed below. 
Begin by writing in the hours spent in your classes, the hours spent at work (if 
you have a job), and any other commitments that are not flexible with respect to 
the time that you do them. Then begin to write down the commitments which 
are more flexible, including hours spent studying. Remember to reserve time for 
activities such as meals and exercise. You should also schedule free time. 


Tuesday 


— 
Wednesday Thursday Friday Saturday Sunday 
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iit as 


i 


- = 


1 | 


Sao ao 
TTT 
an 

pea a 
Seeeee 

Be hes 


XXX AIM for Success 


Text Features That 
Promote Success 


We know that many of you must work. If that is the case, realize that a part-time 
job working 10 hours a week is equivalent to taking a three unit class. If you must 
work, consider letting your education progress at a slower rate to allow you to be 
successful at both work and school. There is no rule that says you must finish 
school in a certain time frame. 


Schedule Study Time As we encouraged you to do by filling out the time man- 
agement form above, schedule a certain time to study. You should think of this 
time like being at work or in class. Reasons for missing “study time” should be 
as compelling as reasons for missing work or class. “I just didn’t feel like it.” is 
not a good reason to miss your scheduled study time. 


Although this may seem like an obvious exercise, list a few reasons you might 
study. 


Of course we have no way of knowing the reasons you listed but from our expe- 
rience one reason given quite frequently is, “To pass the course.” There is noth- 
ing wrong with that reason. If that is the most important reason for you to study, 
then use it to stay focused. 


One method of keeping to a study schedule is to form a study group. Look for 
people who are committed to learning, who pay attention in class, and who are 
punctual to class. Ask them to join your group. Choose people with similar edu- 
cational goals but different methods of learning. You can gain insight from see- 
ing the material from a new perspective. Limit groups to four or five people; 
larger groups are unwieldy. 


There are many ways to conduct a study group. Begin with the following sug- 
gestions and see what works best for your group. 


1. Test each other by asking questions. Each group member might bring two or 
three sample test questions to each meeting. 


2. Practice teaching each other. Many of us that are teachers learned a lot about 
our subject when we had to explain it to someone else. 


3. Compare class notes. You might ask other students about material in your 
notes that is difficult for you to understand. 


4. Brainstorm test questions. 


5. Set an agenda for each meeting. Set approximate time limits for each agenda 
item and determine a quitting time. 


And now, probably the most important aspect of studying is that it should be 
done in relatively small chunks. If you can only study three hours a week for this 
course (probably not enough for most people), do it in blocks of one hour on 
three separate days, preferably after class. Three hours of studying on a Sunday 
is not as productive as three hours of paced study. 


There are 12 chapters in this text. Each chapter is divided into sections, and each 
section is subdivided into learning objectives. Each learning objective is labeled 
with a letter from A to D. 
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Preparing for a Chapter Before you begin a new chapter, you should take 
some time to review previously learned skills. There are two ways to do this. The 
first is to complete the Cumulative Review which occurs after every chapter 
(except Chapter 1). For instance, turn to page 225. The questions in this review 
are taken from the previous chapters. The answers for all these exercises can be 
found on page A11. Turn to that page now and locate the answers for the Chap- 
ter 5 Cumulative Review. After the answer to the first exercise, which is 4, you 
will see the objective reference [1.6B]. This means that this question was taken 
from Chapter 1, Section 6, Objective B. If you missed this question, you should 
return to that objective and restudy the material. 


A second way of preparing for a new chapter is to complete the Prep Test. This 
test focuses on the particular skills that will be required for the new chapter. Turn 
to page 196 to see a Prep Test. The answers for the Prep Test are the first set of 
answers in the answer section for a chapter. Turn to page A10 to see the answers 
for the Prep Test for Chapter 5. Note that an objective reference is given for each 
question. If you answer a question incorrectly, restudy the objective from which 
the question was taken. 


Before the class meeting in which your professor begins a new section, you 
should read each objective statement. Next browse through the objective mater- 
ial, being sure to note each word in bold type. These words indicate important 
concepts that you must know to learn the material. Do not worry about trying 
to understand all the material. Your professor is there to assist you with that 
endeavor. The purpose of browsing through the material is that when it is pre- 
sented to you, your brain will be prepared to accept and organize the new infor- 
mation. 


Turn to page 3. Write down the title of the first objective in Section 1.1. Under 
the title of the objective, write down the words on the page that are in bold print. 
It is not necessary that you understand the meaning of these words. You are in 
this class to learn their meaning. 


Math is Not a Spectator Sport To learn mathematics you must be an active 
participant. Listening and watching your professor do mathematics is not 
enough. Mathematics requires that you interact with the lesson you are studying. 
If you filled in the blanks above, you were being interactive. There are other ways 
this textbook has been designed so that you can be an active learner. 


Annotated Examples An orange arrow indicates an example with explanatory 
remarks to the right of the work. Using paper and pencil, you should work along 
as you go through the example. 


When you complete the example, get a clean sheet of paper. Write down the 
problem and then try to complete the solution without referring to your notes or 
the book. When you can do that, move on to the next part of the objective. 


Leaf through the book now and write down the page numbers of two other 
occurrences of an arrowed example. 
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Fecamcis 2 


Solution 
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eo 1 
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To subtract fractions with unlike denominators ie) 


To subtract fractions with unlike denominators, first rewrite the fractions as 
equivalent fractions with a common denominator. As with adding fractions, the 
common denominator is the LCM of the denominators of the fractions. 


= Subtract: ee. 
The common de- Write equivalent frac- Subtract the 
nominator is the tions using the LCM. fractions. 
LCM of 6 and 4. 10 

The LCM = 12. = — 


ues 


Page 83 


You Try Its One of the key instructional features of this text is the paired exam- 
ples. Notice that in each example box, the example on the left is completely 
worked out and the “You Try It” example on the right is not. Study the worked- 
out example carefully by working through each step. Then work the You Try It. 
If you get stuck, refer to the page number at the end of the example which directs 
you to the page on which the You Try It is solved—a complete worked-out solu- 
tion is provided. Try to use the given solution to get a hint fo the step you are 
stuck on. Then try to complete your solution. 


ee eee e ee eee oe oes eee ee eseeoeseeseeeeerosreeeeeeeseeeseeee e 


i 
"You Try It 2 


Vid 13 eee 
Tee aa Subtract: ey 
iS SP 
e LCM = 48 Your solution — = — 
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Da YP 
ot 
72. 


Solution on p. S5 


Page 84 


When you have completed your solution, check your work against the solution 
we provided. (Turn to page S5 to see the solution of You Try It 2.) Be aware that 
frequently there is more than one way to solve a problem. Your answer, however, 
should be the same as the given answer. If you have any question as to whether 
your method will “always work,” check with your instructor or with someone in 
the math center. 


Browse through the text book and write down the page numbers of two other 
occurrences of the paired example feature. 


Remember: Be an active participant in your learning process. When you are sit- 
ting in class watching and listening to an explanation, you may think that you 
understand. However, until you actually try to do it, you will have no confirma- 
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TAKE NOTE ‘| tion of the new knowledge or skill. Most of us have had the experience of sitting 
in class thinking we knew how to do something only to get home and realize 


connection between we didn't. 


iy 
There is a strong | 
reading and being a i 
successful student in 
math or any other 


: 

| 

Word Problems Word problems are difficult because we must read the prob- 
subject. If you have 

| 

L 


lem, determine the quantity we must find, think of a method to do that, and then 
actually solve the problem. A short summary of this process is to formulate a 
strategy to solve the problem and then devise a solution. 


difficulty reading, 
consider taking a reading 
course. Reading is much 
like other skills. There 
are certain things you 
can learn that will make 
you a better reader. 


Note in the paired example below that part of every word problem is a strategy 
_ and a solution. The strategy is a written description of how we will solve the 
| problem. In the corresponding You Try It, you are asked to formulate a strategy. 
' Do not skip this step and be sure to write it out. 


You Try It 6 
A flight from New York to Los Angeles takes 


Example 6 


A 22-inch piece is cut from a 62-inch board. 


How much of the board is left? 


Strategy 

To find-the length remaining, subtract the 
length of the piece cut from the total length of 
the board. 


55 hours. After the plane has been in the air for 
25 hours, how much flight time remains? 


Your strategy 
To find how much flight time remains, 
subtract the amount of time the plane 
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has been in the air (22) from the 


total time for the trip (53) 


Your solution 


2° hours of flight time remains. 


Page 86 


Rule Boxes Pay special attention to rules placed in boxes. These rules give you 
the reasons certain types of problems are solved the way they are. When you see 
a rule, try to rewrite the rule in your own words. 
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Parentheses 

Exponents 

Multiplication and division 
Addition and subtraction 


|\TAKE NOTE 


If you are working at 
home and need 

_ assistance, there is on- 
line help available at 
math.college.hmco.com/ 
students, at this text’s 
web site. 


To use the Order of Operations ales 
Agreement to simplify expressions @1% — ) 


More than one operation may occur in a numerical expression. The answer may 
be different, depending on the order in which the operations are performed. For 
example, consider 3 + 4 X 5. 


Multiply first, then add. 
Soar al Kk 


3 + 20 WIE S 
ee) ae 


AS 35 


Add first, then multiply. 
3+4x5 


a 


An Order of Operations Agreement is used so that only one answer is possible. 


The Order of Operations Agreement 


Step 1 Do all the operations inside parentheses. 

Step 2 Simplify any number expressions containing exponents. 
Step 3 Do multiplication and division as they occur from left to right. 
Step 4 Do addition and subtraction as they occur from left to right. 
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Chapter Exercises When you have completed studying an objective, do the 
exercises in the exercise set that correspond with that objective. The exercises are 
labeled with the same letter as the objective. Math is a subject that needs to be 
learned in small sections and practiced continually in order to be mastered. 
Doing all of the exercises in each exercise set will help you to master the problem- 
solving techniques necessary for success. As you work through the exercises for 


an objective, check your answers to the odd-numbered exercises with those in 
the back of the book. 


Preparing for a Test There are important features of this text that can be used 
to prepare for a test. 


» Chapter Summary 
Chapter Review 
Chapter Test 


After completing a chapter, read the Chapter Summary. (See pages 113-114 for 
the Chapter 2 Summary.) This summary highlights the important topics covered 
in the chapter. The page number following each topic refers you to the page in 
the text on which you can find more information about the concept. 


Following the Chapter Summary are a Chapter Review (see page 115) and a 
Chapter Test (see page 117). Doing the review exercises is an important way of 
testing your understanding of the chapter. The answer to each review exercise is 
given at the back of the book along with its objective reference. After checking 
your answers, restudy any objective from which a question you missed was 
taken. It may be helpful to retry some of the exercises for that objective to rein- 
force your problem-solving techniques. 


The Chapter Test should be used to prepare for an exam. We suggest that you try 
the Chapter Test a few days before your actual exam. Take the test in a quiet 
place and try to complete the test in the same amount of time you will be allowed 
for your exam. When taking the Chapter Test, practice the strategies of success- 
ful test takers: 1) scan the entire test to get a feel for the questions; 2) read the 
directions carefully; 3) work the problems that are easiest for you first; and per- 
haps most importantly, 4) try to stay calm. 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


Your major goes here.——> 


AIM for Success XXXV 


When you have completed the Chapter Test, check your answers. If you missed 
a question, review the material in that objective and rework some of the exercises 
from that objective. This will strengthen your ability to perform the skills in that 
objective. 


Is it difficult to be successful? YES! Members of any successful music group, any 
successful artist, any professional athlete, any successful chef, and successful 
__________ have worked very hard to achieve their goals. They focused on their 
goals and ignored distractions. The things we ask you to do to achieve success 
take time and a commitment by you. We are confident that if you follow our sug- 
gestions, you will succeed. 
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Accidental deaths, 310, 327 

Advertising, 190, 192, 222 

Agriculture, 12, 40, 162, 183, 208, 216 

Air transportation, 86, 174, 241, 311, 
326, 370 

Architecture, 106 

Auto mechanics, 144 

Automobiles, 303 

Automotive industry, 203, 233, 239 

Automotive technology, 143, 184 


Banking, 23, 58, 120, 130, 132, 134, 
162, 166, 172, 183, 192, 237, 252, 
262, 268, 271-276, 282, 284, 286, 
360, 442, 565 

Births, 15 

Business, 28, 40, 94, 120, 137, 170 
176, 192, 208, 214, 223, 239, 241, 
242, 291, 298, 460, 486, 487, 488 


Cc 


Card games, 405 

Carpentry, 86, 97, 102, 106, 120, 151, 
336, 338, 356, 357, 364, 365, 390 

Cartography, 106, 183 

Charitable contributions, 202 

Charities, 215 

Chemistry, 216, 346, 410, 414, 424, 
429, 438, 440, 480 

Comparison shopping, 31, 230, 231, 
232, 282, 283, 346, 360, 374 

Compensation, 28, 32, 58, 78, 81, 82, 
118, 128, 138, 142, 148, 164, 176, 
192, 202, 210, 224, 234, 242, 
264-266, 281, 282, 284, 286, 299, 
301, 307, 330, 360, 392, 442, 470, 
486, 487, 488, 496, 498, 562, 566 

Compound interest, 248, 251, 252, 
281, 283, 562 

Computers, 48, 184, 204, 311, 430 

Construction, 32, 143, 170, 183, 190, 
336, 338, 342, 357, 390, 392, 442 

Consumerism, 12, 23, 58, 97, 105, 
110, 130, 132, 134, 138, 142, 148, 
1515 152) 164, 166, 172, 190; 1927 
222226, 241. 259-262, 281, 282, 
2840286" 303) 3077511 320)327, 
342, 392, 483, 484 

Consumer loans, 460, 496, 561 

Cooking, 106 

Cost of living, 43, 97, 129, 206, 292, 
296, 330, 391, 486 


D 

Demography, 295 

Depreciation, 210, 222, 240, 286, 486 
Disabilities, 156 


Discount, 200, 210, 238, 241, 242, 282, 


283, 286, 392, 460, 483, 498, 566 


E 


Earth science, 24, 184, 366, 373 

Education, 60, 98, 162, 164, 194, 212, 
216, 222, 224, 239) 294) 303, 304; 
SMO), SHOR, SVs, Shills}, Shilds}, SyHss, BEKO): 
360, 372, 374, 390, 392, 414, 438, 
498 

Employment, 204, 208, 224, 241 

Energy, 208, 240, 291, 347, 348, 349, 
356, 358, 360, 376-378, 381, 388, 
390, 392, 565 

Entertainment, 346 


Environmental science, 194, 313, 487, 


488 
Exchange rate, 176 
Exports, 236 


F 


The family, 128, 207, 327 

Farming, 342, 346, 494 

The film industry, 15, 293, 328 
Finance charges, 246, 251, 282, 283 
Fire departments, 215 

Food consumption, 204 

Food mixtures, 340 


Fuel consumption, 31, 58, 101, 116, 
120, 151, 182, 286, 299; 306, 313, 
463, 464, 494 


G 

Gardening, 82, 183, 190, 370 

Geography, 74, 215, 296, 406 

Geometry, 16, 31, 97, 130, 142, 180, 
Chapter 12 

Government, 90, 184, 300, 311, 325 
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Healthy: 867909202227 220,297, 
HOO, O77, sHlil, Dilsy, B40), S472, SMW 


Hiking, 89, 90, 344 
History, 312 


} 
Income, 302, 313, 328 


Insurance, 44, 151, 183, 190, 203, 208, 


298, 320, 330 


Interior design, 336, 338 

International trade, 370 

Internet, 134 

Inventory, 170 

Investments, 16, 60, 98, 174, 283, 392, 
463 


L 


Labor, 44, 487, 496 
License fees, 224 
Life expectancy, 312 
Lotteries, 304 


M 

Manufacturing, 183, 190, 299, 342, 
366, 466, 469, 470, 484, 496 

Markup, 235, 240, 281, 282, 283, 286, 
330, 342, 360, 464, 487, 494, 498, 
562 

Mathematics, 16, 52, 66, 98, 482, 485, 
486, 494, 496, 498, 562, 566 

Measurement, 81, 98, 105, 106, 120, 
162, 338, 340, 346, 356, 358, 360, 
366, 368, 369, 370, 374, 380, 381, 
382, 388, 390, 392, 442, 562, 566 

Mechanics, 142, 166, 483 

Medicine, 180, 183, 192, 194, 215, 
374, 390 

The military, 20, 206, 241, 242, 312, 
429, 566 

Mining, 216 

Mobility, 82 

Money, 44 

Music, 24 


N 
Nutrition, 182, 212, 223, 370, 487 


O 
Odometer readings, 16, 60 


P 


Packaging, 180 

Patents, 23 

Personal finance, 12, 20, 23, 40, 132, 
138, 142, 194, 204, 226 

Pest control, 487 

Pets, 208 

Physics, 172, 366, 429, 430, 432, 469, 
496 

Police, 216 

Politics, 183, 184, 200, 212, 226, 442, 
566 

XXXVI 
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Population, 15, 24, 32, 130, 216, 222, 


224, 236, 239, 325, 487 
Power, 348, 350, 356, 358, 360 
Price increases, 233 


Probability, 319, 320, 326, 328, 330, 
360, 498, 566 


Produce, 60, 204, 223, 360 


Q 


Quality control, 202, 212, 214, 224, 
328 


R 


Real estate, 94, 105, 116, 118, 120, 
172, 190, 194, 224, 226, 253-258, 
281, 282, 283, 284, 286, 306, 392, 
486 


Recreation, 346 

Recycling, 142, 357 

Retail, 342, 344, 346, 358, 370, 372, 
374, 388, 392, 442, 486 
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Safety, 32, 208 
Self-employment, 130 


Sewing, 338 

Shipping, 142, 143, 342, 356, 357, 
360, 370 

Simple interest, 244, 245, 249, 250, 
251, 281, 282, 283, 286, 330, 360, 
498, 566 

Sociology, 204, 207, 289, 294, 326 

Space exploration, 293 

Sports, 24, 39, 82, 89, 90, 116, 151, 
52, 2, P2D, BBO), KOA, Bilil, BS, 
326, 390, 410, 414 

Stock market, 82, 105, 118, 134, 152, 
166, 174, 184, 190, 192, 241, 281, 
360, 405, 424, 442, 566 


T 
Taxes loom LOO MODE 20GR 22226) 
286, 392, 470, 484, 487 


Telecommunications, 152, 164, 212, 
226, 239, 290, 320 

Television, 148, 206 

Temperature, 190, 192, 398, 402, 405, 
410, 414, 420, 424, 438, 440, 442, 
466, 469, 488, 494 
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The trades, 81, 86, 94, 129, 134, 163, 
180, 336, 338, 366, 484, 487 


Transportation, 240, 241 
Travel, 152, 190, 192, 211 


U 


Unit cost, 229523 25283286, 
359), 3xexs' 


V 


Vacation days, 166 
Video games, 295 


WwW 


Wealth, 239, 289 


Weather, 78, 116, 118, 134, 214, 237, 
286, 297, 300, 310, 314, 330 
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Chapter 


‘Objectives 


Section 1.1 
A To identify the order relation between two 
numbers 


To write whole numbers in words and in 
standard form 


B 
C To write whole numbers in expanded form 
D 


To round a whole number to a givefi place 
value 


Section 1.2 


A To add whole numbers 
B_ To solve application problems 


Section 1.3 


& 
A To subtract whole numbers without 
borrowing 


B_ To subtract whole numbers with borrowing 
C To solve application problems 


Section 1.4 


A To multiply a number by a single digit 
B To multiply larger whole numbers 
C To solve application problems 


Section 1.5 


A To divide by a single digit with no remainder 
in the quotient 

B To divide by a single digit with a remainder 
in the quotient 

C To divide by larger whole numbers 

D To solve application problems 


Section 1.6 


A. To simplify expressions that contain 
exponents 

B To use the Order of Operations Agreement 
to simplify expressions 


Section 1.7 


A To factor numbers. 
B. To find the prime factorization of a number 


si” Need help? For on-line student resources, such 


aA) as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


Whole Numbers 


When a contractor prepares an estimate for a job, many 
factors are considered: the number of workers needed, their 
hourly wages, how many hours they will work, the cost of the 
materials. Exercises 103-105 on page 32 illustrate how a 
contractor would use operations on whole numbers to 
determine costs associated with a construction job. 


—~aeers 


‘vw Seay Hay SO 


oe be 


6 1 
Five adults and two children want to cross a river in a rowboat. The boat 
can hold one adult or two children or oné child. Everyone is able to row the 
boat. What is the minimum number of trips that will be necessary for : ana 
one to get to the other side? ¢ 


) 


Copyright © Houghton Mifflin Company. Ail rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


Section 1.1 / Introduction to Whole Numbers 3 


Objective A To identify the order relation between two numbers 


The whole numbers are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,.... 


The three dots mean that the list continues on and on and that there is no largest 
whole number. 


Just as distances are associated with the markings on the edge of a ruler, the 
whole numbers can be associated with points on a line. This line is called the 
number line. The arrow on the number line below indicates that there is no 
largest whole number. 


SSS aS SS Se 
OF RL 2S eo arora Opel OR ill ad 2 eats eat 


The graph of a whole number is shown by placing a heavy dot on the number 
line directly above the number. Here is the graph of 7 on the number line: 


ttt 


Na a ge eee 
BOOS uke ee SN 8 BT Seopa 17 


CPS LOZ aS ee 


The number line can be used to show the order of whole numbers. A number that 
appears to the left of a given number is less than the given number. The symbol 
for “is lessythan” is <. A number that appears to the right of a given number is 
greater than the given number. The symbol for “is greater than” is >. 


Four is less than seven. Aaa a ee 

ae Ou 3 AES 26) 7 Seow erie 

Twelve is greater than seven. eae. Sas 

12>7 OOK OY BA 56 Eas Fo OL eos 
Example 1. Graph 11 on the number line. You Try It 1 Graph 6 on the number line. 
Solution fe Sa ie a Your solution 


Omens Seo ceo OMIT 2314 Onl 2 34 Sno re 8 90MIN 2 IS: 


ee 
Vg) A ee Et Fup POI CARO oy OURO) IPs UAC TIORD) SUCNCRCDIAMC RO ACI ACA RRC Sa MORNE, CCU IC as et eT RE aha ei iid a a aad ha ol a 


Example 2 Place the correct symbol, < or >, You Try It2  » Place the correct symbol, < or 
between the two numbers. >, between the two numbers. 
as 39 > 24 Ty ONS) 

b. 0 451 bu27 50 

Solution a. 39 > 24 Your solution a. 

bes 07351 b. 


Solutions on p. S1 
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Objective B | 


Pole pinterest 


influence fs stil with us in 
angle measurement and time: 
60 seconds in 1 minute, 

60 minutes in 1 hour. It 


appears that the earliest record 


of a base-10 place-value 
system for natural numbers 
dates from the 8th century. 


je eee e ee ereee 


edauibie 3 


Solution 


Example 4 


Solution 


> 


Objective C To write whole numbers in expanded form € 3 


ene 


eee eee ree eee eee reer ee eeeeeeereeeeeseeese 


To write whole numbers in words and in standard form 


When a whole number is written using the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9, it 
is said to be in standard form. The position of each digit in the number deter- 
mines the digit’s place value. The diagram below shows a place-value chart 
naming the first twelve place values. The number 37,462 is in standard form and 
has been entered in the chart. 


In the number 37,462, the 
position of the digit 3 deter- 
mines that its place value is 
ten-thousands. 


When a number is written in standard form, each group of digits separated by a 
comma is called a period. The number 3,786,451,294 has four periods. The 
period names are shown in red in the place-value chart above. 


To write a number in words, start from the left. Name the number in each period. 
Then write the period name in place of the comma. 


3,786,451,294 is read “three billion seven hundred eighty-six million four hun- 
dred fifty-one thousand two hundred ninety-four.” 


To write a whole number in standard form, write the number named in each 
period, and replace each period name with a comma. 


Four million sixty-two thousand five hundred eighty-four is written 4,062,584. 
The zero is used as a place holder for the hundred-thousands place. 


eee eee eee eee eee eee eee ee ereeeeeeereeeeeeeeeeeeeeeeeeeee 


Write 25,478,083 in words. as Try It 3 Write 36,462,075 in words. 


Twenty-five million four hundred Your solution 
seventy-eight thousand eighty-three 


eee eee eee eres e ee reese ees ere eee erheeeeeeereseeeeeeeeeeeeeeeeeeeresreeeeeeeeeeeeeeeeeeoeoe 


Write three hundred three HYou Try It 4 Write four hundred fifty-two 


thousand three in standard 


form. 


303,003 


thousand seven in standard 
form. 


Your solution 


Solutions on p. S1 


The whole number 26,429 can be written in expanded form as 


20,000 + 6000 + 400 + 20 + 9 


The place-value chart can be used to find the expanded form of a number. 
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Example 5 


Solution 


eee e eee eee eee eens 


Example 6 


Solution 


@)e/--11,2) To round a whole number to a given place value b13 


Section 1.1 / Introduction to Whole Numbers 5 


2 6 4 2 y, 


Ten- + |Thousands| + | Hundreds | + Tens ats Ones 
thousands 


20,000 Se 6000 aig 400 lS 20 tr 9 


The number 420,806 is written in expanded form below. Note the effect of hav- 
ing zeros in the number. 


0 8 0 6 
Hundred- | + |Ten- + |Thousands| + | Hundreds] + Tens = Ones 
thousands thousands 

0 + 800 3h 0) 6 


400,000 + 20,000 + AZ 


or simply 400,000 + 20,000 + 800 + 6. 


Write 23,859 in expanded form. You Try It\5 Write 68,281 in expanded form. 
20,000" + 3000 + 800 + 5049 Your solution 
Write 709,542 in expanded form. You Try It 6 Write 109,207 in expanded form. 
700,000 + 9000 + 500 + 40 + 2 Your solution 

e Solutions on p. S1 


When the distance to the moon is given as 240,000 miles, the number represents 
an approximation to the true distance. Giving an approximate value for an exact 
number is called rounding. A rounded number is always rounded to a given 


place value. 


6 


Chapter 1 / Whole Numbers 


eects eee ee eee 


Example 7 


Solution 


Example 8 


Solution 


37 is closer to 40 than it is to an oe aes as Tacos ep - a a + 
30. 37 rounded to the nearest tt ia 

ten is 40. 

673 rounded to the nearest eps eS ee a 
ten is 670. 673 rounded to the 600 610 620 630 640 650 660 670 680 690 700 


nearest hundred is 700. 


A whole number is rounded to a given place value without using the number line 


by looking at the first digit to the right of the given place value. 


If the digit to the right of the given place value is less than 5, that digit and all 


digits to the right are replaced by zeros. 
=» Round 13,834 to the nearest hundred. 


Given place value 


13,834 
3<=5 


13,834 rounded to the nearest hundred is 13,800. 


If the digit to the right of the given place value is greater than or equal to 5, 
increase the digit in the given place value by 1, and replace all other digits to the 


right by zeros. 
=» Round 386,217 to the nearest ten-thousand. 


fwmmers Given place value 


BGO, U7 
OS 5 


386,217 rounded to the nearest ten-thousand is 390,000. 


Round 525,453 to the nearest ten- Ly Try It 7 Round 368,492 to the nearest 
thousand. ten-thousand. 
iatcersriit Given place value Your solution 
525,453 
5=5 


525,453 rounded to the nearest 
ten-thousand is 530,000. 


Round 1972 to the nearest Bh Try It 8 Round 3962 to the nearest 
hundred. hundred. 

Given place value Your solution 
1972 


1972 rounded to the nearest 
hundred is 2000. 


Solutions on p. S1 


Copyright © Houghton Mifflin Company. All rights reserved 


1.1 Exercises 


Objective A 


teas é) 
| 
/-+—++++-++ + ++ +++ 
O02 3 & S62 BS 10711 12 
a. > 
+++ —_ +++ SS == 
OER ave R See 7 8 9 1014-12 


5. 37< 49 
Seviog: 5 
Lies 


Objective B 


Name the place value of the digit 3. 
’ 


gee hae E mM \ 
Write the number in words. 


LS. 2075 19 POLO 


Write the number in standard form. 


26. Eighty-five 75 


=, 
— 
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Graph the number on the number line. 


14. 83,479 15% 34915507 


Pie D004 232 493,512 


28. Three thousand four hundred fifty-six 


6. 58> 21 


245 $158 


107 $0 


16. 


20. 


24. 


PATE 


29; 


Section 1.1 / Introduction to Whole Numbers / 


Dal lie et a tt 
(oy Fish Se KO) ih hee 


Ia pa lr cca 
We ae ae or ICO NB Le 


Place the correct symbol, < or >, between the two numbers. 


Tx 101387 
10. 2701 > 2071 
13. gi 928 

2,634,958 17. 76,319,204 

Ten Huns 

theres! 
42,928 21. 58,473 
3,697,483 25. 6,842,715 
¢ 
Three hundred fifty-seven 


ee 


st 


Sixty-three thousand seven hundred eighty 


(3, 
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forty-eight 


Objective C 


Write the number in expanded form. 


Sy eyeil S302 75 34. 


36. 200,583 372 301809 38. 


Objective D 


Round the number to the given place value. 


40. 926 Tens 41. 
42. 1439 Hundreds 43. 
44. 43,607 Thousands 45. 
46. 647,989 Ten-thousands 47. 


APPLYING THE CONCEPTS 


30. Six hundred nine thousand nine hundred 31. 


Seven million twenty-four thousand seven 


hundred nine 


58,943 35. 
403,705 39. 
845 Tens 


3973 Hundreds 


S215 Thousands 


253,678 Ten-thousands 


Answer true or false for Exercise 48a and 48b. If the answer is false, give an 


example to show that it is false. 


48. a. If you are given two distinct whole numbers, then one of the numbers 


is always greater than the other number. 


b. A rounded-off number is always less than its exact value. 


49. What is the largest three-digit whole number? What is the smallest five- 


digit whole number? 


50. If 3846 is rounded to the nearest ten and then that number is rounded 
to the nearest hundred, is the result the same as what you get when you 
round 3846 to the nearest hundred? If not, which of the two methods is 


correct for rounding to the nearest hundred? 


453,921 


3,000,642 


pany. All rights reserved. 
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Objective A 


Point of Interest 


of the plus sign 
app 11489 in Mercantile 
Arithmetic. It was used to 
indicate a surplus and not as 
the symbol for addition. That 
use did not appear until around 
1515. 


TAKE NOTE 
This is the same addition ri 
problem shown on the ' 
number line above. 


Section 1.2 / Addition of Whole Numbers 9 


Addition of Whole Numbers 


To add whole numbers & 19) © 


Addition is the process of finding the total of two or more numbers. 


By counting, we see that the total of 
$3 and $4 is $7. 


$3 $4) = $7 
Addend Addend Sum 


Addition can be illustrated on the number line by using arrows to represent the 
addends. The size, or magnitude, of a number can be represented on the num- 
ber line by an arrow. 


The number 3 can be represented homers es 
anywhere’on the number line by an 

arrow that is 3 units in length. QO) fad, BO4 Sencom tf eee Ono 
To add on’the number line, place the 7 (umn) 

arrows representing the addends 3 addend) Tore 


head to tail, with the first arrow 
starting at zero. The sum is repre- 
sented byean arrow starting at zero 
and stopping at the tip of the last 
arrow. 


34+4=7 


More than two numbers can be 
added on the number line. 


34+2+4=9 (ie Sb De ey rey or Ie 


Some special properties of addition that are used frequently are given below. 


Addition Property of Zero 


Zero added to a number does not change the A ae (yd 
number. es 
Commutative Property of Addition , 

Two numbers can be added in either order; the ASO 
sum will be the same. 12=12 
Associative Property of Addition 

Grouping the addition in any order gives the (Be? meee) 
same result. The parentheses are grouping sym- Sa oe ce Sater < 
bols and have the meaning “Do the operations ae 


inside the parentheses first.” 
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The number line is not useful for adding large numbers. The basic addition facts 
for adding one digit to one digit should be memorized. Addition of larger num- 
bers requires the repeated use of the basic addition facts. 


To add large numbers, begin by arranging the numbers vertically, keeping the 
digits of the same place value in the same column. 


mp Add: 321 + 6472 


e Add the digits in each column. 


There are several words or phrases in English that indicate the operation of addi- 
tion. Here are some examples: 


added to 3 added to 5 Ba 
more than 7 more than 5 54+ 7 
the sum of the sum of 3 and 9 34+9 
increased by 4 increased by 6 4+ 6 
the total of the total of 8 and 3 8+3 
plus 5 plus 10 See 1K. 


# What is the sum of 24 and 71? 


A scientific calculator is a 24 e The phrase the sum of means to add. 
useful tool in mathematical Gh 
computation. To add 24 + 71 
with your calculator, enter the 95 
following: 
The sum of 24 and 71 is 95. 
24 7 ee 


When the sum of the digits in a column exceeds 9, the addition will involve 
“carrying.” 


a> Add: 487 + 369 


& Pe 
1 
AV ts e Add the ones column. 
+ 31619 7 +9 = 16(1ten + 6 ones). 
hey Write the 6 in the ones column and carry 
the 1 ten to the tens column. 
ti 
48 7 e Add the tens column. 
a= 6) (oy) 1+ 8+ 6 = 15(1 hundred + 5 tens). 
5G Write the 5 in the tens column and carry 
the 1 hundred to the hundreds column. 
a 
48 7 e Add the hundreds column. 
=— 8 © & 1+ 4+ 3 = 8 (8 hundreds). 
S 506 Write the 8 in the hundreds column. 
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eee eens 
See Oe SIS 88. Wide Oe im aa 8 eee hats 
eeee 


Example 1 


Solution 
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S058 0 eo 6s ecle OM 0 06 0 6 6 ee 
Pee FUtee ie POA p 8, 2.0 R Phan e066 w ie 6.6 Bee rls seis a Se BOLTS. 66 © 8 else 


Find the total of 17, 103, You Try It 1 What is 347 increased by 


and 8. 


12,4537 


Your solution 


See ARR SRS See ee) 6 6 wie oe Cle bay ee bse Ssusen a Oe. a° 6 o> we ee . ° . . * 
. 
. see eee 2 SOF) SSL 0NE OCF Nw SMe SEO OS ROD! 6) WO Wie shes Sie eo ale, wi aia a wie pe Tear eCn 


Add: 89 + 36 + 98 You Try It 2 Add: 95 + 88 + 67 


Example 2 


Solution 


Your solution 


eee . 
i eee oS a 2k eS SOS eae eee eee So Eee Le a 0 6 6 Biel egies 


Example 3 


Solution 


a I A 


41,395 
4,327 
497,625 


4-232, 994 


576,338 


41,395 ee Try t3 eae ae SE Py Ape anees 6) 5 is 


sie ‘ Your solution 


Solutions on p. S1 


Estimation and Calculators 


At some places in the text, you will be asked to use your calculator. 
Effective use of a calculator requires that you estimate the answer to the 
problem. This helps ensure that you have entered the numbers correctly 
and pressed the correct keys. 

For example, if you use your calculator to find 22,347 + 5896 and the 
answer in the calculator’s display is 131,757,912, you should realize that 
you have entered some part of the calculation incorrectly. In this case, 
you pressed L* ] instead of + _]. By estimating the answer to a problem, 
you can help ensure the accuracy of your calculations. The symbol ~ is 
used to denote is approximately equal to. 

For example, to estimate the answer to 22,347 = 22,000 
22,347 + 5896, round each number to the same + 5896~ + 6,000 
place value. In this case, we will round to the 28,000 
nearest thousand. Then add. 

The sum 22,347 + 5896 is approximately 28,000. Knowing this, you 
would know that 131,757,912 is much too large and is therefore incorrect. 


To estimate the sum of two numbers, first round each whole number to 
the same place value and then add. Compare this answer with the 


calculator’s answer. 
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Oot s) To solve application problems 


see eee eee eee eee eee ene 


To solve an application problem, first read the problem carefully. The Strategy 
involves identifying the quantity to be found and planning the steps that are nec- 
essary to find that quantity. The Solution involves performing each operation 
stated in the Strategy and writing the answer. 


2 The table below displays the 
states with the most organic 
cropland, in acres. 

Idaho | 
California | 
of Acres 


3 4907055 
107,955. — 


North Dakota} 


oe MS 


Montana}  ——59,362 


= 
: 


‘vil 
ES! 
oe 


0 40,000 80,000 120,000 


eo 
eee 
ining 


Number of Acres of Organic Cropland 


Source: Agriculture Department 
Agricultural Outlook, April 2000 


=» Find the total number of acres of organic cropland in the four states shown 
in the table and the graph above. 


Strategy To find the total number of acres of organic cropland in the four 
states, read the table to find the number of acres in each state. 
Then add the numbers. 


Solution 1OM9>5 
96,851 

88,851 

aE BO) KOH 


353,019 


There are 353,019 acres of organic cropland in the four states listed. 


eee e reer eee seers ere eee eres eee er eer eee eeesessereeeeeeeeeeeeeeeeereeeeeeeseeeeeeeeereseesesee 


Example 4 You Try It 4 
Your paycheck shows deductions of $225 for =) For Halloween, the average U.S. 
savings, $98 for taxes, and $27 for insurance. household spends $30 for candy, $22 for 


Find the total of the three deductions. costumes, $16 for pumpkins, and $11 for 


Strategy 


decorations. (Source: 1999 American Express 
Retail Index) Find the total amount that the 
average household spends on these items. 


Your strategy 


To find' the total of the deductions, add the 
three amounts (225, 98, and 27). 


Solution DS 
98 
27 


350 


Your solution 


The total of the three deductions is $350. 


Solution on p. S1 
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1.2 Exercises 


Objective A 


Add. 


13. 


$7. 


25 


Pate 


29: 


658 
+ 831 


859 
== VS 


36,925 


+ 65,392 


878 
737 
+ 189 


9409 
3255 
+ 7078 


67,428 
SPA WAl 


6 P08 


2. 


10. 


14.. 


18. 


22. 


26. 


30. 


637 
+ 829 


56,772 
+ 51,239 


768 
461 
+ 669 


8188 
8020 
TOs 


be oul 
11,664 
+ 89,638 
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it; 


15: 


Lo: 


232 


Pat le 


31. 


+93 


470 
erg 


5058.73. 
4 2054S. 


319 
348 
toe 


2038 
2243 
pene) 


76,290 
43,761 


+ 87,402 


4. 


12: 


16. 


20. 


24. 


28. 


32. 


63 
+94 


86 
+ 68 


189 
as) all, 


427 
+ 690 


34,872 
+ 46,079 


292 
519 
te ole 


4252 
6882 
ep oe) 


43,901 
98,301 
+ O43 
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Add. 

33. ©20,958 + 3218 + 42 34 580,973" +5 LOS e207 

35am ol mor 10024 or 36. 694: 62.4°70;129 217 

Sime 94 e029 7 7935 ae OS 38. °692 4 2107-3 3 196Ge 2 

Boe tI 2O4 169 D322 10 40; 87 + 1698 27317 7 

41. What is 9874 plus 4509? 42. What is 7988 plus 5678? 

43. What is 3487 increased by 5986? 44. What is 99,567 added to 126,863? 
45. What is 23,569 more than 9678? 46. What is 7894 more than 45,872? 

47. What is 479 added to 4579? 48. What is 23,902 added to 23,885? 
49. Find the total of 659, 55, and 1278. 50. Find the total of 4561, 56, and 2309. 
51. Find the sum of 34, 329, 8, and 67,892. 52. Find the sum of 45, 1289, 7, and 32,876. 


Estimate by rounding to the nearest hundred. Then use your calculator to add. 


537 12349780 + 6740 54. 919 + 3642 +8796 


55.) 241 569 + 390 L672 56. 107 + 984 + 1035 + 2904 


Estimate by rounding to the nearest thousand. Then use your calculator to add. 


Ss 32,461 58. 29,036 52: 25,432 60. 
9,844 22,904 62,941 
to, 4A0L 03 + 910;590 


66,541 
29,365 


+ 98,742 
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Estimate by rounding to the nearest ten-thousand, Then use your calculator to add. 


61. 67,421 62. 21,896 63. 281,421 64. 542,698 
82,984 4,235 9,874 IT, 3L1 

66,361 62,544 34,394 7,235 

10,792 21,892 526,398 £3,007 

+ 34,037 + 1,334 + 94,631 sie WE yA Ui 


=» Estimate by rounding to the nearest million. Then use your calculator to add. 


G5. 28,627,052 66. 1,792,085 67. 12,377,491 68. 46,751,070 
983,073 2219301 3,409) 125 6,095 soc 

+ 3,081,496 + 3,406,882 7,928,026 280,011 

+ 10,705,682 tli pOsseo T 


Objective B Application Problems 


69. 2 In a recent year, according to the U.S. Department of Health and 
Human Services, there’ were*110,670 twin births in this country, 
6919 triplet births, 627 quadruplet deliveries, and 79 quintuplet and other 
higher-order multiple births. Find the total number of multiple births dur- 

ing the year. 


au. wo The Census Bureau estimates that the U.S. population will grow by 

296 million people from 2000 to 2100. Given that the U.S. popula- 

tion in 2000 was 281 million, find the Census Bureau’s estimate of the U.S. 
population in 2100. 


@ The graph at the right shows the domestic box-office 
income from the Star Wars movies. Use this infor- 


S 
s 
Ss 
mation for Exercises 71 to 73. $500,000,000 we 


71. Estimate the total income from the four Star Wars $400,000,000 
movies. 
$300,000,000 


72. Find the total income from the four Star Wars 


: $200,000,000 
Movies. 


$100,000,000 
73. a. Find the total income from the two movies with 
the lowest box-office incomes. 59 _ 
b. Does the total income from the two movies with 
the lowest box-office incomes exceed the income 
from the 1977 Star Wars production? 


Source: www.worldwideboxoffice.com 
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74. The perimeter of a triangle is the sum of the lengths of the three sides of 
the triangle. Find the perimeter of a triangle that has sides that measure 
12 inches, 14 inches, and 17 inches. 


75. The odometer on a moving van reads 68,692. The driver plans to drive 17 in. 
515 miles the first day, 492 miles the second day, and 278 miles the 
third day. 
a. How many miles will be driven during the three days? 
b. What will the odometer reading be at the end of the trip? 


The accompanying table shows the average amounts of money that all Ameri- 
cans have invested in selected assets and the average amounts invested for 
Americans between the ages of 16 and 34. 


76. What is the total average amount for all Americans in oe 


Ages 
checking accounts, savings accounts, and U.S. Sav- : _ Americans 16 to 34 


ings Bonds? 


77. What is the total average amount for Americans aged i ish 
16 to 34 in checking accounts, savings accounts, and meymarket «SS $10,911 —itséSH 
U.S. Savings Bonds? = mm $4,551 


ee Ue 4 $43,070 4 i 


78. What is the total average amount for Americans aged 
16 to 34 in all categories except home equity and 
retirement? 


79. Is the sum of the average amounts invested in home 
equity and retirement for all Americans greater than 
or less than that same sum for Americans between the 
ages of 16 and 34? 


APPLYING THE CONCEPTS 


80. How many two-digit numbers are there? How many three-digit numbers 
are there? 


81. If you roll two ordinary six-sided dice and add the two numbers that 
appear on top, how many different sums are possible? 


82. If you add two different whole numbers, is the sum always greater than 
either one of the numbers? If not, give an example. 


83. If you add two whole numbers, is the sum always greater than either one 
of the numbers? If not, give an example. (Compare this with the previous 
exercise.) 


84. Make up a word problem for which the answer is the sum of 34 and 28. 


85. Calla number “lucky” if it ends in a 7. How many lucky numbers are less 
than 100? 
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Subtraction of Whole Numbers 


aT = To subtract whole numbers without borrowing (19) ae 


Point of Interest 


the minus sign ence between $8 and $5 is $3. 
e m the same period as 
the plu sign, around 1515. 


Example 1 


Solution 


Example 2 


Solution 


Subtraction is the process of finding the difference between two numbers. 


By counting, we see that the differ- 


Poe oS SD = $3 


Minuend Subtrahend Difference 


The difference 8 — 5 can be.shown 8 (minuend) 
on the number line. 5 (subtrahend) 3 (difference) 
_—__- 
SEI SS} t t HI 
J 0: wisp Pon 3, 45 ott eee oe ate 
Note from the number line that Subtrahend 5 
addition and _ subtraction are + Difference + 3 
related. «- = Minuend 8 


The fact that the sum of the subtrahend and the difference equals the minuend 
can be used to check subtraction. 


To subtract large numbers, begin by arranging the numbers vertically, keeping 
the digits that have the same place value in the same column. Then subtract the 
digits in each column. 


» Subtract 8955 — 2432 and check. 


12) ke 
dirs 
SiO 05"5 Check: Subtrahend 2432 
= 2H 443i 2 + Difference + 6523 
65123 = Minuend 8955 
tart 6594 — 3271 and “You Try It 1 Subtract 8925 — 6413 and 
check. check. 
6594 Check: S274 Your solution 
— 3271 + 3323 
3323 6594 
Babiet As 762— g54dand HYouTryit2 Subtract 17,504 — 9302 and 
check. check. 
15,762 Check: 7,541 Your solution 
— 7,541 Ae oA 
8,221 TS7O2 


Solutions on p. S1 
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To subtract whole numbers with borrowing Nea? 


Objective B 


In all the subtraction problems in the previous objective, for each place value the 
lower digit was not larger than the upper digit. When the lower digit is larger 
than the upper digit, subtraction will involve “borrowing.” 


=» Subtract: 692 — 378 


3 5 a 5 
S 9 g Bo g So g 8 9g 
BES RES FES PES 
aoe, 84@) 10 ae ae Giese 
Owe 12 OrEF me2 On az On 7 ee 
eo es She as Ss Se Tene’ 
3 1 °4 
Because 8 > 2, Borrow | ten Add the bor- Subtract the 
borrowing is from the tens rowed 10 to 2. digits in each 
necessary. column and column. 
9 tens = 8 tens write 10 in the 
aL ten, ones column. 


The phrases below are used to indicate the operation of subtraction. An example 
is shown at the right of each phrase. 


minus 8 minus 5 Sa 
less 9 less 3 O38 
less than 2 less than 7 L=2 
the difference between the difference between 8 and 2 8 —2 
decreased by 5 decreased by 1 Seal 


=» Find the difference between 1234 and 485 and check. 
“The difference between 1234 and 485” means 1234 — 485. 


2 14 | 12 14 0 11 12 14 eal 
le 2 AA, Lt 2iedad. Zod +x Check: 485 
= 4 8 5 = Ay = APS 5 + 749 
9 4 Gl 1234 
Subtraction with a zero in the minuend involves repeated borrowing. 
=> Subtract: 3904 — 1775 
8 10 8 ie 14 8 if 14 
> Bee Oo eA 3_9 ODO 3 9 O & 
=A SS =a oh ES) Si W 7S 
2A Ne eS 
5>4 Borrow | ten from Subtract the digits in 
There is a 0 in the the tens column and each column. j 
tens column. Borrow add 10 to the 4 
1 hundred (= 10 tens) in the ones column. 


from the hundreds 
column and write 10 
in the tens column. 
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Example 3 


Solution 


cece eee eee eee 


Example 4 


Solution 


ee 


Example 5 


Solution 


46,905 
32,167 


5 41010 


46,0955 
Soe, 10 


99 
5 11H15 


46,0905 
soe lor 


ieee yore: 
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e)\¢. 61 an@ we le 6s 
eee er eee esc eeees 
Sole Se ea ea ee: 68 Oe ah eS ee 18 8 pede Ao el eae 0's 9a ele 6.5 6 9 /e le 0. e 6m 8, Secale SiR ats 8 8) 6 6) see 0-9 \\0.:0) ene 


Subtract 4392 — 678 and check. You Try It 3 Subtract 3481 — 865 and check. 
3 13 8 12 
A B Y 2 Check: 678 Your sclution 
= (oye Tie te Teo 14 
Sele 4 4392 
Find 23,954 less than 63,221 and ie Try It 4 Find 54,562 decresscdiey 14,485 a 
check. and check. 
5 Re a A Reis | 
Biased 2 £ Check: 23,954 Your solution 
245 9 5-4 +39 267 
329,02 . bos 63,221 
Subtract 46,005 — 32,167 and You Try It 5 Subtract 64,003 — 54,936 and 
check. check. 


Your solution 


e There are two zeros in the minuend. 
Borrow 1 thousand from the 
thousands column and write 10 in 
the hundreds column. 


© Borrow 1 hundred from the 
hundreds column and write 10 in 
the tens column. 


td 


© Borrow 1 ten from the tens column 
and add 10 to the 5 in the ones 
column. 


Check: S2alor 
+ 13,838 


46,005 
Solutions on p. S1 


Estimating the Difference Between Two Whole Numbers 
Estimate and then use your calculator to find 323,502 — 28,912. 


To estimate the difference between two 
numbers, round each number to the 323,502 ~ 320,000 
same place value. In this case we will ¥ 58,012 = = 30,000 


round to the nearest ten-thousand. rite 
Then subtract. The estimated answer is , 
290,000. 


Now use your calculator to find the 
exact difference. The exact answer is 
294,590. 
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Objective Ge To solve application problems 


| ee 


Example 6 


Find the difference between the number of 
U.S. Army personnel on active duty in 1940 
and in 1945. 


Strategy 

To find the difference, subtract the number of 
U.S. Army personnel on active duty in 1940 
(267,767) from the number on active duty in 
1945 (8,266,373). 


Solution 8,266,373 
= Aol Wor 


7,998,606 


There were 7,998,606 more personnel on active 


duty in the U.S. Army in 1945 than in 1940. 


ee eee wesc e eee eee eee oer eee eer eeeeeeeeeeeseesee eee eneoeses oe 


You had a balance of $415 on your student 
debit card. You then used the card, deducting 
$197 for books, $48 for art supplies, and $24 
for theater tickets. What is your new student 
debit card balance? 


Strategy 
To find your new debit card balance: 


e Add to find the total of the three deductions 
(197 + 48 + 24). 

e Subtract the total of the three deductions 
from the old balance (415). 


Solution 
197 415 
48 —269 
+ 24 146 


269 total deductions 


Your new debit card balance is $146. 


The table at the right shows the number 
of personnel on active duty in the U.S. 
branches of the military in 1940 and 1945. Use 
this table for Example 6 and You Try It 6. 


2 
srk 
iui 
ets 
pat 


ad 


rarer = 


Source: Dept. of the Army, Dept. of the Navy, Air 
Force Dept., Dept. of the Marines, U.S. Dept. of 
Defense 


ei Try It 6 


Find the difference between the number of 
personnel on active duty in the Navy and in the 
Air Force in 1945. 


Your strategy 


Your solution 


Be Try It 7 


Your total weekly salary is $638. Deductions of 
$127 for taxes, $18 for insurance, and $35 for 
savings are taken from your pay. Find your 
weekly take-home pay. 


Your strategy 


Your solution 


Solutions on pp. S1-S2 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


1.3 Exercises 


Objective A 


Subtract. 
ile 9 Ie 8 2h 8 
aa a -4 
6 ll eZ 8. 19 
‘iw ae — 8 
th 25 120) 055 isa cs 
a — 4 as 
16. 54 ibe 88 18. 1202 
eed. at = 701 
21s 1497 22. 8974 23. 2836 
— 06 = 3972 = 117A 
26 — 30 27. 129 — 82 28. 132-61 
31. 4865 — 304 22, S25) = 70 33. 
36. What is 3795 minus 1092? 
38. Find the difference between 9763 and 541. 39. 
40. What is 3701 less than 6932? 41. 
42. Find 6509 decreased by 3102. 43. 
45. 


44. 


Find 23,907 less 12,705. 
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4. ¥1 
ae) 

9 15 
= 8 

Lass = 77, 
ae 

1929" = (305 
= 04 

24. 8976 
~ 7463 

29. 969 — 44 


9999 — 6794 34. 7806 — 3405 


37. What is 9071 minus 6050? 


10. 


iRsy, 


20. 


Palsy 


35. 


pens 
— 6142 


134729103 


8843 — 7621 


Find the difference between 6094 and 3072. 


What is 2031 less than 5071? 


Find 7994 decreased by 7782. 


Find 65,986 less 5741. 


22 


46. 


50. 


54. 


58. 


62. 


66. 


70. 


74. 


78. 


82.7 


86. 


Chapter 1 / Whole Numbers 


Objective B 


Subtract. 


Tel 
= 18 


O14 355i 


1702 — 948 


9407 — 2918 


805305 = 9176 


70,618 — 41,213 


2600 
SLO, 


8202 
~ 3916 


7005 
= 1196 


47. 


oe 


55. 


63. 


67. 


Tk, 


aD: 


Tie} 


83. 


87. 


93 
28 

50 
aaa 

840 
= FS) 
35265— 387 
1607-2869 
WAU ey PAS ey 
10,702 — 4239 
80,053 — 27,649 


8400 
Ol 


7050 
= 4137 


8003 
ZT. 


48. 


52. 


56. 


60. 


64. 


68. 


192 


76. 


80. 


84. 


88. 


AIPA 235) 


5933-— 3154 


8605:= 7716 


10,004 — 9306 


1070021 076 


9003 
— 2471 


ZOU 
= 2979 


49. 


53. 


Dis 


61. 


65. 


69. 


a3: 


Ts 


81. 


85. 


89. 


44 
a, 


993 
So 


770 
=5 95 


4350.29 


1293: — 3748 


8052-2 209 


80,009 — 63,419 


80,800 — 42,023 


6004 
Se ee 


4207 
— 1624 


80,004 
at 84237, 
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90. Find 10,051 less 9027. 91. Find 17,031 less 5792 
92. Find the difference between 1003 and 447. 93. What is 29,874 minus 21,392? 
94. What is 29,797 less than 68,005? 95. What is 69,379 less than 70,004? 
96. What is 25,432 decreased by 7994? 97. What is 86,701 decreased by 9976? 
Use the relationship between addition and subtraction to complete the statement. 
98, __ + 39= 104 Bond 3? 2s =190 100. __ + 497 = 862 101. 253+ ___ = 4901 
===) Estimate by rounding to the nearest ten-thousand. Then use your calculator to subtract. 
102. 80,032 103. 90,765 104. 32,574 
=~ 9,605 = 605928 = 10,961 
105. 96,430 106. 567,423 107. 300,712 
= 59,162 — 208,444 — 198,714 


: Objective C Application Problems 


108. You have $304 in your checking account. If you write a check for $139, 
how much is left in your checking account? 


109. m In a recent year, the U.S. Patent and Trademark Office granted 

151,024 patents. IBM received 2682 of those patents, more than 
any other company. Canon, with 1934 patents, received the second high- 
est number. (Source: IFI/Plenum Data) How many more patents was 
IBM granted than Canon? 


110. The tennis coach at a high school purchased a video camera that costs 
$1079 and made a down payment of $180. Find the amount that remains 
to be paid. 

111. Rod Guerra, an engineer, purchased a used car that cost $11,225 and 


made a down payment of $950. Find the amount that remains to be paid. 


24 Chapter 1/ Whole Numbers 


112. 2 The leader in pass receiving for the 1990s in 

the National Football League was Jerry Rice 

with 12,078 yards. His closest competitor was 

Michael Irvin with 10,872 yards. (Source: NFL) 

How many more yards did Jerry Rice gain than 
Michael Irvin? 


113; — Use the graph at the right to find the difference 

between the maximum height to which Great 

Fountain geyser erupts and the maximum height to 
which Valentine erupts. 


According to the graph at the right, how much 
higher is the eruption of the Giant than that of 
Old Faithful? 


115. <— The top six live acts of the 1990s are shown in 
the table at the right. 

a. How much more did the Rolling Stones gross 
from their concerts in the 1990s than the Grate- 
ful Dead? 

b. How much more did Neil Diamond gross from 
his concerts in the 1990s than Jimmy Buffett? 


oo The graph at the right shows the expected U.S. popu- 
lation aged 100 and over, every two years from 2010 
to 2020. Use this information for Exercises 116 and 117. 


116. What is the expected growth in the population aged 
100 and over during the 10-year period? 


117. a. Which 2-year period has the smallest increase 
in the number of people aged 100 and over? 
b. Which 2-year period has the greatest increase? 


APPLYING THE CONCEPTS 


118. Answer true or false. 


> a. The phrases “the difference between 9 and 5” and “5 less than 9” 


mean the same thing. 
b: 9 = 6:= 3) = Gia Seas 


c. Subtraction is an associative operation. Hint: See part b of this 


exercise. 


119. Make up a word problem for which the difference between 15 and 8 is 


@® the answer. 


(in feet) 


ght 


el 


eo sv’ 
» x 
S ss 
OSS 


The Maximum Heights of the Eruptions of Six 
Geysers at Yellowstone National Park 


Live Acts 


Source: Amusement Business 
BOXSCORE 


240,000 ;-— 


‘ Ss 
S = 
200,000 s Se 
200, ss 
S 
160,000 v 
Pe 


120,000 |— 


Population 


80,000 }— 


40,000 ;— 


fe ee 
OR S12 oe eS e20 


Year 


Expected U.S. Population Aged 
100 and Over 


Source: Census Bureau 
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Multiplication of Whole Numbers 
To multiply a number by a single digit (1) & 


Six boxes of toasters are ordered. Each box contains eight toasters. How many 
toasters are ordered? 


This problem can be worked by adding 6 eights. 
8+8+8+8+8+8=48 


This problem involves repeated addition of the same number and can be worked 
by a shorter process called multiplication. Multiplication is the repeated addi- 
tion of the same number. 


«PERE 


iS) apts) ce eile wey ap toh etch =e 


The numbers that are multi- or 
plied are called factors. The yo asi = 48 
answer is called the product. Factor Factor Product 


The produet of 6 X 8 can be 


represented on the number 48 ‘ 

line. The arrow representing eS OU OES ee eee 

the whole number 8 is re- | | , és 
peated 6 times. The result is 0 8 1609 9247 32" 40) 48 


the arrow representing 48. 


The times sign “x” is one symbol that is used to mean multiplication. Another 
common symbol used for this purpose is a dot placed between the numbers. 


(ono = 36 MOO aS 


As with addition, there are some useful properties of multiplication. 


Multiplication Property of Zero O40 
x = 

The product of a number and zero is zero. ee 
Multiplication Property of One 1x6=6 

x1=8 
The product of a number and one is the nurnber. 
Commutative Property of Multiplication 4x3=3x4 

ee = 12 
Two numbers can be multiplied in either order. le 
The product will be the same. 
Associative Property of Multiplication (4X 2)x3=4xX @2 X 3) 
Cees 

Grouping the numbers to be multiplied in any 8 %*%3=4xX 6 
order gives the same result. Do the multiplica- 24 = 24 


tion inside the parentheses first. 
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The basic facts for multiplying one-digit numbers should be memorized. Multi- 
plication of larger numbers requires the repeated use of the basic multiplication 
facts. 


~» Multiply: 37 x 4 


Saas ¢ 4X 7=28(2tens + 8 ones). 
x 4 Write the 8 in the ones column and 
8 carry the 2 to the tens column. 
2 
3. of © The 3 in 37 is 3 tens. 
x 4 4 X 3tens = 12 tens 
14 8 Add the carry digit. + 2 tens 


14 tens 
® Write the 14. 


The phrases below are used to indicate the operation of multiplication. An ex- 
ample is shown at the right of each phrase. 


times umes 3 1255 
the product of the product of 6 and 9 6-9 
multiplied by 8 multiplied by 2 240 
| Sona eas Seek hea Cert he ene, TREES Rr gel COE Re Deak Ae ene Atl F bdr betas e a 4 hash larg cm haere OGRE ee eee 
“Example 1 Multiply: 735 x 9 You Try It 1 Multiply: 648 x*7 
Solution 34 Your solution 
135 
eet) 
6615 


Solution on p. S2 


Multiply the nonzero part of the factors. pee es 
4<20= 80 
: ; 0 
Now attach the same number of zeros to 1 zero 
the product as the total number of zeros in AN 1 
ecapernl? 
the factors. 4 x 200 = 800 
ES Pare ee =l9 
2 zeros 
4x2 3 
fra al i if 
40 x 200 = 8000 
fase as aq 
3 Zeros 
IW2ASES) 
ay 
1I25<5000= 60,000 
so ie 
“ 3 zeros 
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»» Find the product of 47 and 23. 
Multiply by the — Multiply by the Add. 


ones digit. tens digit. 
47 47 47 
x23 x. 23 Ye) 
141 (= 47 x 3) 141 141 3x47 
940 (= 47 X 20) 940 


20 x 47 
141 + 940 


Writing the 0 
is optional. 


The place-value chart illustrates the placement of the products. 


Note the placement of the products when we are multiplying by a factor that con- 
tains a zero. 


~» Multiply: 439 x 206 


439057 When working the problem, we usu- Ao7 
x 206 ally write only one zero. Writing this x_206 
2634 7 zero ensures the proper placement of 2634 
000 Ox 439 the products. 8780 
o7 * 90,434 
90,434 
Example 2 Find 829 multiplied by 603. You Try It 2 Multiply: 756 * 305 
Solution 829 Your soiution 
x 603 
2487 
49740 , 
499,887 : 


Solution on p. S2 


Estimating the Product of Two Whole Numbers 


Estimate and then use your calculator to find 3267 x 389. 


To estimate the product, round each 3267 = 3000 
number so that all the digits are zero x 389= x 400 


except the first digit. Then multiply. The 1,200,000 
estimated answer is 1,200,000. 


Now use your calculator to find the exact 
answer. The exact answer is 1,270,863. 
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; Example 3 
An auto mechanic receives a salary of $1050 
each week. How much does the auto mechanic 
earn in 4 weeks? 


Strategy 

To find the mechanic’s earnings for 4 weeks, 
multiply the weekly salary (1050) by the 
number of weeks (4). 


Solution 
1050 
x 4 


4200 


The mechanic earns $4200 in 4 weeks. 


i 


oe reese eee e see eee ee eee ees osee eee eee ee eeeseoeeseseeresers 


: Example 4 
A press operator earns $640 for working a 
40-hour week. This week the press operator 
also worked 7 hours of overtime at $26 an 
hour. Find the press operator’s total pay for 
the week. 


Strategy 

To find the press operator’s total pay for 

the week: 

e Find the overtime pay by multiplying the 
hours of overtime (7) by the overtime rate of 
pay (26). 

e Add the weekly salary (640) to the overtime 
pay. 


Solution 
26: 640 
od) aehe2 
182 overtime pay 822 


The press operator earned $822 this week. 


A new-car dealer receives a shipment of 
37 cars each month. Find the number of cars 
the dealer wi!l receive in 12 months. 


Your strategy 


Your solution 


Ee Try it 4 


The buyer for Ross Department Store can buy 
80 men’s suits for $4800. Each sports jacket 
will cost the store $23. The manager orders 
80 men’s suits and 25 sports jackets. What is 
the total cost of the order? 


Your strategy 


Your solution 


Solutions on p. S2 
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1.4 Exercises 


Objective A 


Write each of the following as a product. 


fe 2 et 24+ 2 +2 42 2 44+44+44+4+4 CM fin (ia th sali 4. 18+18+ 18 
Multiply. 
oP S) 6. 2 ds ) 8. 6 9 2 
= aso aes 2s x 5 
10. i 1 hs 0 12. 8 13. 8 14. 7 
x7 x7 x0 x9 x6 
15. 66 16. 70 17. 67 18. 127 1: 623 
ae xX 46° eS xe? x 4 
20. 802 ak. 607 22, 300 23: 600 24. 906 
Aer as ar 2 YTS eh x 8 
25. 703 26. 7, PG 632 28. Soe) 29: 632 
19, ed) De 6 x 4 x 8 
30. 524 31. 337 32, 841 33. 6709 34. 3608 
x 4 x 5 x 6 x il x 5 
35; 8568 36. 5495 S7. 47380 38. 3690 39. 9895 
x i x 4 x 4 x 5 x Z 
40. Find the product of 5, 7, and 4. 41. Find the product of 6, 2, and 9. 
42. Find the product of 5304 and 9. 43. Find the product of 458 and 8. 
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44. What is 3208 multiplied by 7? 45. What is 5009 multiplied by 4? 
46. What is 3105 times 6? 47. What is 8957 times 8? 
Objective B 


Multiply. 
48. 16 49. 18 50. 35 51. Dt 
alk x 24 TanG <2 
52s 693 53. 581 54. 419 55. W2T 
on 722 x 80 <60) 
56. 8279 57. 9577 58. 6938 59. 8875 
x 46 <7 35 x WS x 67 
60. 7035 61. 6702 62. 3009 63. 6003 
x Sy x 48 BS Sy 
64. 809 65. 607 66. 800 67. 700 
x 530 x 460 BW xX 274 
68. 987 69. 688 70. SZ, TAL 423 
x 349 x 674 < sv 427 
eae 379 73. 684 74. 985 vie 758 
x 500 < 700 x 408 x 209 
76. 3407 ide 5207 78. 4258 79. 6327 
x 309 x 902 xX 986 «K HE 
80. What is 5763 times 45? 81. What is 7349 times 27? 


82. Find the product of 2, 19, and 34. 83. Find the product of 6, 73, and 43. 
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88. 


22. 


84. What is 376 multiplied by 402? 


86. Find the product of 3005 and 233,489. 


Objective C 


96. 


af. 


98. 


59; 


100. 


A lighting consultant to a bank suggests that the 
bank lobby contain 43 can lights, 15 high-intensity 
lights, 20 fire safety lights, and one chandelier. The 
table at the right gives the costs for each type of light 
from two companies. Use this table for Exercises 101 


and 102. 


101. 


102. 
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/ Estimate and then use your calculator to multiply. 


8745 89. 4732 90. 2937 
63 eros x 206 
3097 93. 6379 94. 32,508 
1025 x 2936 5 SO 


Application Problems 


Rob Hill owns a compact car that averages 43 miles on 1 gallon of gas. 
How many miles could the car travel on 12 gallons of gas? 


A plane flying from Los Angeles to Boston uses 865 gallons of jet fuel 
each hour. How many gallons of jet fuel were used on a 6-hour flight? 


The perimeter of a square is equal to four times the length of a side 
of the square. Find the perimeter of a square whose side measures 
16 miles. 


To find the area of a square, multiply the length of one side of the 
square times itself. What is the area of a square whose side measures 
16 miles? The area of the square will be in square miles.’ 


The area of a rectangle is equal to the product of the length of the rec- 
tangle times its width. Find the area of a rectangle that has a length of 
24 meters and a width of 15 meters. The area will be in square meters. 


Which company offers the lights for the lower total price? 


How much can the lighting consultant save by purchasing the lights 
from the company that offers the lower total price? 


85. What is 842 multiplied by 309? 


87. Find the product of 9007 and 34,985. 


91, 8941 
x 726 

J. 62,504 
x 923 
16 mi 


32 


The table at the right shows the hourly wages of four different job 
classifications at a small construction company. Use this table for 
Exercises 103 to 105; 


103. 


104. 


105. 
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The owner of this company wants to provide the electrical 
installation for a new house. On the basis of the architec- 
tural plans for the house, it is estimated that it will require 
3 electricians each working 50 hours to complete the job. 
What is the estimated cost for the electricians’ labor? 


Carlos Vasquez, a plumbing contractor, hires 4 plumbers from this 
company at the hourly wage given in the table. If each plumber works 
23 hours, what are the total wages paid by Carlos? 


The owner of this company estimates that remodeling a kitchen 
will require 1 electrician working 30 hours and 1 plumber working 
33 hours. This project also requires 3 hours of clerical work and 4 hours 
of bookkeeping. What is the total cost for these four components of this 
remodeling? 


APPLYING THE CONCEPTS 


106. 


107. 


108. 


Determine whether each of the following statements is always true, 

sometimes true, or never true. 

a. A whole number times zero is zero. 

b. A whole number times one is the whole number. 

c. The product of two whole numbers is greater than either one of the 
whole numbers. 


According to the National Safety Council, in a recent year a death 
resulting from an accident occurred at the rate of 1 every 5 min- 
utes. At this rate, how many accidental deaths occurred each hour? Each 
day? Throughout the year? Explain how you arrived at your answers. 


®, According to the Population Reference Bureau, in the world today, 
261 people are born every minute and 101 people die every minute. 
Using this statistic, what is the increase in the world’s population every 
hour? Every day? Every week? Every year? Use a 365-day year. Explain 


how you arrived at your answers. 


Pick your favorite number between 1 and 9. Multiply the number by 3. 
Multiply that product by 37,037. How is the product related to your 
favorite number? Explain why this works. (Suggestion: Multiply 3 and 
037 tirst.) 


There are quite a few tricks based on whole numbers. Here’s one about 
birthdays. Write down the month in which you were born. Multiply by 
5. Add 7. Multiply by 20. Subtract 100. Add the day of the month on 
which you were born. Multiply by 4. Subtract 100. Multiply by 25. Add 
the year you were born. Subtract 3400. The answer is the month/day/ 
year of your birthday. 


Wage per Hour 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


Section 1.5 / Division of Whole Numbers 238 


Division of Whole Numbers 
To divide by a single digit with no remainder in the quotient (<1) & 


Division is used to separate objects into equal groups. 


A store manager wants to display 24 new objects equally on 4 shelves. From the 
diagram, we see that the manager would place 6 objects on each shelf. 


The manager's division problem can be written as follows: 


_— Number on each shelf 


Number of Sy Se 6< Quotient 
Divi ‘ yaa 
ieee 4)24 <—_ Number of objects 
f Dividend 


Note that the quotient multiplied by the divisor equals the dividend. 


=o 6 . 4 24 
4)24 because Quotient Divisor | | Dividend 


ON 


6 
9)54 because 6 x 9 = 54 

sar 
8)40 because 5 rg 8 == 40 


Here are some important quotients and the properties of zero in division: 


Important Quotients 


Any whole number, except zero, divided by 1 I 1 
itself is 1. 8)8 14)14 10)10 
Any whole number divided by 1 is the whole 9 Zt 10 
number. 1)9 1)27 1)10 


Properties of Zero in Division 


Zero divided by any other whole number is 0 0 0 
zero. 7)0 13)0 10)0 


There is no number 
0)8 whose product with 
0) 1 £3. 


Division by zero is not allowed. 
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When the dividend is a larger whole number, the digits in the quotient are found 
in steps. 


~» Divide 4)3192 and check. 


= 


/ 
4) 3192 ¢ Think 4)31. 


= 23 e Subtract 7 x 4. 
39 e Bring down the 9. 
79 
4) 3192 
—28 
39 © Think 4)39. 
= 36 © Subtract 9 x 4. 


oD © Bring down the 2. 


798 Check: 798 
4) 3192 ng 
—28 as 10D 

39 

= 36 


32 © Think 4)32. 
= Ly e Subtract 8 x 4. 


0 


The place-value chart can be used to show why this method works. 


“DS 


TOES 
4)3°1 92 
—2 8 00 7hundreds X 4 
Ome. 
=8) (>) (0) @hiteiets « 
3) 2 
=3 2% is ores <« @! 


0 


There are other ways of expressing division. 
54 divided by 9 equals 6. 


54 = 9 equals 6. 


= equals 6. 
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Example 1 


Solution 


Example 2 


Divide 7)56 and check. 


8 
7)56 


Check: 8 X 7 = 56 


Divide 2808 ~ 8 and check 
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Ste ee RACV eee ROK Rw NTR ee RUE CURES G6)(6 Ore oe 6 w. 6910 eOe e078 ee 6 eile wel alate: 6 


You Try It 1 Divide 9)63 and check. 


Your solution 


; oe Try it 2 Divide 4077 + 9 and check. 


Solution 


cere ress ees ese ean e essere eseeesseeseeeseeeeeeseereeeereseseeoes 


Example 3 


Solution 


Objective B To divide by a single digit with a remainder in the quotient 1 


ao8 


8) 2808 


=24 
40 


Divide 7)2856 and chetk. 


408 


7) 2856 


28 


05 = ® Think 7)5. Place 0 in quotient. 


=(( Subtract 0 x 7. 


56 © Bring dowr the 6. 
= 56 
0 


Check: 408 X 7 = 2856 


Your solution 


Your solution 


Solutions on p. S2 


ee 


Sometimes it is not possible to separate objects into a whole number of equal 


groups. 


A baker has 14 muffins to pack into 3 boxes. 
Each box holds 4 muffins. From the diagram, 
we see that after the baker places 4 muffins in 
each box, there are 2 left over. The 2 is called 


the remainder. 
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The clerk’s division problem could be written 


Quotient 
eae in each box) 
Divisor ==> 3 nal a Dividend 
(Number of boxes) = a (Total number of objects) 
2 <— ___ Remainder 


(Number left over) 
The answer to a division problem with a remainder is frequently written 


4 72 


3)14 


4 3 2 i 
Note that Quotient ~ Divisor ag el Dividend 


Le atic 4 Divide 4)2522 and check. “You Try It 4 Divide 6)5225 and check. 


Solution 630 r2 Your solution 


4) 2522 


24 


12 
= || 2 
02 © Think 4)2. Place 0 in 
a) quotient. 
2, © Subtract 0 x 4. 


Check: (630 X 4)+2= 
2oL0, ete 222 


i eee eee eee eee oreo eee Hoe eee reseeseeesneoere eee eoeeoooueeeee eee eee eee eee ese reer er rere eereeeeeeeresrereeesresreseeseene 


“Example 5 Divide 9)27,438 and check. © You Try It 5 Divide 7)21,409 and check. 
Solution 3,048 r6 Your solution 
9) 27,438 
—27 
04 © Think 9)4. 
= e Subtract 0 x 9. 
> 43 
= 36 
78 
—72 
6 


Check: (3048 X 9)+6= 
27,432 + 6 = 27,438 


Solutions on p. S2 
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So" To divide by larger whole numbers « 1) GY 


When the divisor has more than one digit, estimate at each step by using the first 
digit of the divisor. If that product is too large, lower the guess by 1 and try again. 


™> Divide 34)1598 and check. 


3 4 
34) 1598 © Think 3)15. 34) 1598 
iN FA0 e Subtract5 x 34. | 136 e Subtract 4 x 34. 
238 
170 is too large. Lower the | 
guess by | and try again. 
47 Check: 47 
34) 1598 x34 
— 136 188 
238 © Think 3)23. 141 
= 238 e Subtract7 x 34. 1598 


0 


The phrases below are used to indicate the operation of division. An example is 
shown at the right of each phrase. 


the quotient of the quotient of 9 and 3 OF 33 
divided by 6 divided by 2 oO = 2 


aan 6 . Find 7077 divided by 34 and check. is Try It 6 Divide 4578 + 42 and check. 


Solution 208 r5 Your solution 
34) 7077 
—68 7 
97 © Think 34)27. 
et) e Place 0 inthe 
Re quotient. 
eal! e Subtract 0 x 34. P 
5 


Check: (208 X 34) +5= 
7072 J = OH 


Solution on p. S3 
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i y 


Bisco seid cdhcadiehtes wide oh lec st ASE OE eed eee oe onan ae | Bereta LOE RPO EES occ rch oon otid payed Leen 
i Example 7 Find the quotient of 21,312 and 56 “You Try It 7 Divide 18,359 + 39 and check. 


and check. 


Solution 380 132 Your solution 


56)21,312 - Think 5)21. 


aire 4 x 56 is too 


451 large. Try 3. 


—4 48 


Check: (380 X 56) + 32 = 
21,280 (25 32 = 21,312 


eee eee ee oe eee ese eee ose reso ee see eres roeseee ees eseoee ores 


Hy O.erisife hove elve lel el fei siislieiekblle) eueie;(elielvie)e 6) ssveitele.sieleat tel ele leet ekelenaleiansiewallelane 
“Example 8 Divide 427)24,782 and check. “You Try It 8 Divide 534)33,219 and check. 


Solution © 58 rl6 Your solution 


427)24,782 


ac ALies) 


3 432 
—3 416 


16 


Check: (58 x 427) + 16 = 
24,766 + 16 = 24,782 


' a (ORE brah che UE ewes Meh ere My Ee he! oh hi ue (AAG Ra ed Dace decide ted AE oat mnIe aie es) eget RE eR Ree 

: Bc css 9 dn yan Supt ePlenrys SINC prvoeie Sane tht oe 

Example 9 Divide 386)206,149 and check. “You Try It 9 Divide 515)216,848 and check. 
Solution 534 125 Your solution 


386)206, 149 


193.0 


13 14 
aL 58 


1569 
~1544 


25 


Check: (534 X 386) + 25 = 
206,124 + 25 = 206,149 


Solutions on p. S3 
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ESTIMATION 


Estimating the Quotient of Two Whole Numbers 


Estimate and then use your calculator to find 36,936 + 54. 


To estimate a quotient, round each number 30,2507 Sai 
so that all the digits are zero except the first 40,000 = 50 = 800 
digit. Then divide. 


The estimated answer is 800. 


Now use your calculator to find the exact 9 38)9310 
quotient. The exact quotient is 684. 


The averagé of several numbers is the sum of all the numbers divided by the num- 
ber of numbers. 


Rieee C7804 85 4879 486m 498 
6 6 


Average test score = 155 


Stadium : 


ae =) The table at the right shows the 
“”’ seating capacity of the 8 stadi- 
ums used for major-league soccer 
games. Find the average seating 
capacity of these stadiums. Round to 
the nearest whole number. 


Seating Capacity A 


525679 BAOT ITT. 


Boh my 


tell 
| 


g:tisvesortasss: 


[Up vade! 


ee ee ee 


Strategy \ 
To find the average seating capacity: 


e Add to find the sum of the seating ane 
capacities of the 8 stadiums. 


e Divide the sum by 8. 


Source: www.stadianet.com 


Solution 
30,000 63,872 ¢ When rounding to the nearest whole 
79,649 8) 510,983 number, compare twice the remainder 
76,098 —48 to the divisor. If twice the remainder 
66,321 30 is less than the divisor, drop the 
F322 50 = oyi\ remainder. If twice the remainder is 
83,000 : % 9 greater than or equal to the divisor, 
10,123 Eye add 1 to the units digit of the quotient. 
+ 92,542 et 
510,983 -56 
Sum of all the | 23 © Twice the remainder is 2 x 7 = 14. 
peatine Capaciiivs Se Because 14 > 8, add 1 to the units 
ii digit of the quotient. 


The average seating capacity is 63,873 seats. 
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(ee eee eee eee ee eee eee eo ose ee eee oses eee ee eeeeeeeeeeoone 


l example 10 
Ngan Hui, a freight supervisor, shipped 
192,600 bushels of wheat in 9 railroad cars. 
Find the amount of wheat shipped in each car. 


Strategy 

To find the amount of wheat shipped in each 
car, divide the number of bushels (192,600) by 
the number of cars (9). 

Solution 21,400 


9) 192,600 
-18 
12 
a2 
36 
~36 
0 


Each car carried 21,400 bushels of wheat. 


‘ Example 11 
The used car you are buying costs $11,216. A 
down payment of $2000 is required. The 
remaining balance is paid in 48 equal monthly 
payments. What is the monthly payment? 


Strategy 
To find the monthly payment: 


e Find the remaining balance by subtracting 
the down payment (2000) from the total cost 
of the car (11,216). 

e Divide the remaining balance by the number 
of equal monthly payments (48). 


Solution 
1216 192 
=. 2,000 48) 9216 
9,216 revise 
Remaining balance 44] 
—432 
96 
90 
0 


The monthly payment is $192. 


Suppose a Michelin retail outlet can store 
270 tires on 15 shelves. How many tires can 
be stored on each shelt? 


Your strategy 


Your solution 


5 B You Try It 11 
A soft-drink manufacturer produces 
12,600 cans of soft drink each hour. Cans 
are packed 24 to a case. How many cases of 
soft drink are produced in 8 hours? 


Your strategy 


Your solution 


Solutions on p. S3 


ie Try It 10 
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1.5 Exercises 


Objective A 

Divide. 

1. 4)8 2. 3)9 3. 6)36 4. 9)81 
5. 7)49 6. 5)80 7. 6)96 8. 6)480 
9. 4)840 10. 3)690 11. 7)308 12. 7)203 
13. 9)6327 14. 4)2120 15. 8)7280 16. 9)8118 
17. 3)64,680 18. 4)50,760 19. 6)21,480 20. 5)18,050 
21. Find the quotient of 1446 and 3. 22. Find the quotient of 4123 and 7. 

23. What is 7525 divided by 7? 24. What is 32,364 divided by 4? 


Use the relationship between multiplication and division to complete the multiplication problem. 


25. -.__ x | = 364 26. 8 X___ = 376 27. 34x __ = 170 28. (2x 14 — 322 


Objective B 


Divide. 
29. 4)9 BOM) B57 wy, OE 33. 3)40 
34. 6)97 35. 8)83 36. 5)54 37. 7)632 38. 4)363 
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39. 4)921 40. 7)845 41. 8)1635 42. 5)1548 43. 7)9432 

44. 7)8124 45. 3)5162 46. 5)3542 47. 8)3274 

48. 4)15,301 49. 7)43,500 50. 8)72,354 51. 5)43,542 

52. Find the quotient of 3107 and 8. 53. Find the quotient of 8642 and 8. 

54. What is 45,738 divided by 4? Round to 55. What is 37,896 divided by 9? Round to the 
the nearest ten. nearest hundred. 

56. What is 3572 divided by 7? Round to 57. What is 78,345 divided by 4? Round to the 
the nearest ten. nearest hundred. 


_ Objective C 

Divide. 

58. 27)96 59. 44)82 60. 42)87 61. 67)93 
62. 41)897 63. 32)693 64. 23)784 65. 25)772 
66. 74)600 67. 92)500 68. 70)329 69. 50)467 
70. 36)7225 71. 44)8821 72. 19)3859 73. 32)9697 
74.088)3127 75. 92)6177 76. 33)8943 77. 27)4765 


78. 22)98,654 79. 77)83,629 80. 64)38,912 81. 78)31,434 
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82. 


86. 


88. 


90. 


104. 


105. 


106. 


206)3097 83. 504)6504 84. 


Find the quotient of 5432 and 21. 87. 
What is 37,294 divided by 72? 89. 
Find 23,457 divided by 43. Round to 91° 


the nearest hundred. 


===, Estimate and then use your calculator to divide. 


t 


92. 76)389,804 93. 533)1 17,925 94. 
96. 38)934,648 97. 34)906,304 98. 
Ld 
100. 209)632,016 CMOS bes 614)332,174 102. 
Objective D Application Problems 


The graph at the right shows the annual expenditures, in a 
recent year, of the average household in the United States. Use 
this information for Exercises 104 to 106. Round answers to the 
nearest whole number. 


What is the total amount spent annually by the average 


household in the United States? 


What is the average monthly expense for housing? 
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654)1217 85. 546)2344 


Find the quotient of 8507 and 53. 


What is 76,788 divided by 46? 


Find 341,781 divided by 43. Round to the 
nearest ten. 


29)637,072 95. 67)738,072 


309)876,324 99. 642)323,568 


179)5,734,444 103. 374)7,712,254 


Entertainment 
$1746 


‘Housing | 
srises a) 


7.4 Health 
~_ Insurance Car’ 
$3381 ff ¢1903 


Transportation 
$6616 


Average Annual Household Expenses 


Source: Bureau of Labor Statistics 
Consumer Expenditure Survey 


What is the difference between the average monthly expense 
for food and the average monthly expense for health care? 
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4 The table at the right shows the sources of laptop insurance 
“" claims in a recent year. Claims have been rounded to the near- 
est ten thousand dollars. Use this information for Exercises 107 
and 108. 


Source 


Claims 


107. What was the average monthly claim for theft? 


108. For all sources combined, find the average claims per month. 


Source: Safeware, The Insurance 
Company 


EQ The table at the right shows, for different countries, the average Te SS 

number of hours per year that employees work. Use this infor- ee of Hours Worked — 
mation for Exercises 109 and 110. Use a 50-week year. Round cf Poe 
answers to the nearest whole number. 


109. What is the average number of hours worked per week by 
employees in Britain? 


Source: International Labor 
Organization 


110. On average, how many more hours per week do employees in 
the United States work than employees in France? 


111. The U.S. Mint estimates that about 114,000,000,000 of 
the 312,000,000,000 pennies it has minted over the last 
30 years are in active circulation. That works out to how ' 
many pennies in circulation for each of the 280,000,000 peo- 


ple living in the United States? 


APPLYING THE CONCEPTS 


112. A palindromic number is a whole number that remains unchanged when 
its digits are written in reverse order. For instance, 292 is a palindromic 


number. Find the smallest three-digit palindromic number that is divis- 
ible by 4. 


113. Find the smallest four-digit palindromic number (see Exercise 112) that 
is divisible by 8. (Helpful fact: A whole number whose last three digits 
form a number that is divisible by 8 is itself divisible by 8. For example, 
because 408 is divisible by 8, the number 3408 is divisible by 8.) 


114. Determine whether each of the following statements is true or false. 
a. Any whole number divided by zero is zero. 


c. Zero divided by any whole number, except zero, is zero. 
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Objective A 


Example 1 


Solution 


eee eee eee eee 


Example 2 


Solution 


jeceeeeceseeee 


Example ] 


Solution 
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To simplify expressions that contain exponents 


Exponential Notation and the 
Order of Operations Agreement 


Repeated multiplication of the same factor can be written in two ways: 


See as or 


The exponent indicates how many times the 


aoe Exponent 


factor occurs in the multiplication. 


The expression 3° is in exponential notation. 


It is important to be able to read numbers written in exponential notation. 


6=6' is read “six to the first power” or just “six.” Usually the 
exponent | is not written. 


6:6=6° is read “six squared” or “six to the second power.” 


6:6-6=6 is read “six cubed” or “ 


six to the third power.” 


6:6:6:6=6' is read “six to the fourth power.” 


6:-6:6:6:6=6° is read “six to the fifth 


power.” 


Each place value in the place-value chart can be expressed as a power of 10. 


Ten = 10 = 
Hundred = 100 — 
Thousand= 1000 = 10 
Ten-Thousand = 10,000 .= 10- 
Hundred-Thousand = 100,000 = 10-10 


Million = 1,000,000 = 10- 10- 


10 = 10! 
LO 51.0 = 10° 
10 10 = 10° 
LOE Oe tO = 10° 


-10-10-10 +=10° 
LOO 10k 10 a0? 


To simplify a numerical expression containing exponents, write each fac- 
tor aS many times as indicated by the exponent and carry out the indicated 


multiplication. 


=4-4-4=64 


Oas (Oe) (32 3 57 3) = 4 Ola 24 


Ba ule wd. 90 el a etSNel @) S16 Ls. 6) 6.016160 6140 60 vie 06) 06.918 00 616 6 


Write 3-3 - 3-5-5 in exponential Hou Try It 1 
notation. 


Bee 3S 2 Si Be Your solution 

Write as a power of 10: Re Try It 2 

10- 10-10-10 

fOe2t0r 1010 10" Your solution 

a a ‘Serre 

ee a= (ius) od oe eam!) Your solution 
= ee ipsa IS 


Write 2-0 2492037 evs. 
exponential notation. 


eee wre re reer ere rere ee eeeeeeeeeeeeeeee 


Write as a power of 10: 


LOP SLOT 1 OsO}- 10 iehO 


eer err eee reese ere r ese eee reese eee eeeee se 


Simplify 23 » 5”. 


Solutions on p. S3 
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Objective B To use the Order of Operations 


Agreement to simplify expressions 


More than one operation may occur in a numerical expression. The answer may 
be.different, depending on the order in which the operations are performed. For 


example, consider 3 + 4 X 5. 


Multiply first, then add. 


Add first, then multiply. 


3 +4x 5 34 X5 
ae ee Sy 

324320 TS 

— ar 
23 35 


An Order of Operations Agreement is used so that only one answer is possible. 


The Order of Operations Agreement 


Step 1 Do all the operations inside parentheses. 

Step 2 Simplify any number expressions containing exponents. 
Step 3. Do multiplication and division as they occur from left to right. 
Step 4 Do addition and subtraction as they occur from left to right. 


» Simplify 3 x (2 + 1) — 2? + 4 + 2 by using the Order of Operations Agreement. 


3x (2+ 1)-2?+4+2 1. Perform operations in parentheses. 
id . . . . 
Beak Aa 2. Simplify expressions with exponents. 
On Ore eae 3. Do multiplications and divisions as they 
<<a . 
peat hate occur from left to right. 
ee — 
O = 4 + 2 4. Do additions and subtractions as they 
SSS . 
549 occur from left to right. 
aes 


One or more of the above steps may not be needed to simplify an expression. In 
that case, proceed to the next step in the Order of Operations Agreement. 


=> Simplify 5 + 8 + 2. There are no parentheses or exponents. Proceed 


to Step 3 of the Agreement. 


Ol re) 3. Do multiplication or division. 
Ce) 
54 4. Do addition or subtraction. 
9 
ES 4) Simplify;64 = (8 =14)? -9 — 5? You Try It 4 Simplify: 5 - (8 — 4 +4-2 


64 + (8 — 4)? -9 — 5? Your solution 
= 64+ 4*-9- 5? ' 
= 64 = 16-9—25 
=4-9-25 
8 Onan) 
= 11 


Solution 


Solution on p. S3 
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1.6 Exercises 


Objective A 


Write the number in exponential notation. 


Peo +2 DIY SEO cas re Baa 36 6 G26 eae 
4. 6°6°9-9-9-9 Pee AAT Cae Haat Cosa Se 

Tan Sec tae ian gaol meee | So) Ae Ard eS pe Bee eine) Choha shou) ale: % (5) 
| De RE ee eee ace ak « 1 eas ee toes any eee) | WP eae Weipa Parca R/O ce | 
Simplify. . 

132 2° 14. 2° yp Son 2) 35: 16.0 2°33? 17s, S37 8105 
13s 21 i OF 1ST 6743" % 2078 453 21 Sa? Es 229 65324 
235 2 7537-10 247-3 ~ 57-10 250607343 26. 6°: 0° 270 Seal 05 
28. —5°* 10° 29 2-325 S05 7 2 See Qos 327 6. ale 
oe hace pia fe 34, 4 29°. 6" ram NAO Dien) 36,46 7 87 eed ol Oe 
Objective B 

Simplify by using the Order of Operations Agreement. 

Shoei 2 39.2.6. 3 2 AQP Gi. 3-2 41. 8+4+8 
aD nO Bes te 435 9 9 4-2 44, 3?-4 BS Se = lal 


48 


46. 


50. 


54. 


58. 


62. 


65. 


68. 


7h 


74. 


Chapter 1 / Whole Numbers 


AAS Seed ete Al, 3 M4 2 )pae 3 48. 3 (8 +4) 26 
16%. (342) k0 pikes 1 2a hee 5) ea l2 52) i Okey hs 

16+ 4 3? 55 242° DO. LG sr (323) 
2a Oe =.) Sty 822 SG = OF 602 Se 

lo ee OSs 2 res 64. 
(d — 4) —=6 66. “8 =" — 2) 3 67. 
Sel a Oo 2S 69... Ose 1 Se 2D 70. 
(7 => 342 2—4 48 T2e5 2L0e— ai oe (Sa? 13: 
(A 2) = 3-15 = 2)s 15a LS eae 76. 


APPLYING THE CONCEPTS 


77. Memory in computers is measured in bytes. One kilobyte (1 K) is 


> 


2'° bytes. Write this number in standard form. 


Explain the difference in the order of operations for a. a £53 


‘and b. aoe ae (2 - 3) . Work the two problems. What is the difference 


between the larger and the smaller answer? 


If a number is divisible by 6 and 10, is the number divisible by 30? If 
so, explain why. If not, give an example. 


49, 8-2?+4 


53a Suseen S 


572, of 4h =) ees 


61. 4-6+3?-# 


be (ewer OA ae te) 


2-12 4) 


Sa (4ae 2 ao 


12> 3 - 22h (Lae 


100 =O 73) = See 
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Section 1.7 / Prime Numbers and Factoring 49 


Prime Numbers and Factoring 

To factor numbers cae) & 

Whole-number factors of a number divide that number evenly (there is no 
remainder). 


1, 2, 3, and 6 are whole-number factors 6 3 2 | 
of 6 because they divide 6 evenly. 1)6 2)6 3)6 6)6 


Note that both the divisor and the quotient are factors of the dividend. 


To find the factors of a number, try dividing the number by 1, 2, 3, 4,5,.... 
Those numbers that divide the number evenly are its factors. Continue this 
process until the factors start to repeat. 


~ Find all the factors of 42. 


42=15 42 1 and 42 are factors. 

4 2 a ot 2 and 21 are factors. 

42-3 = 14 3 and 14 are factors. 

42+ 4.- . Will not divide evenly 

422 5 Will not divide evenly 

42>-6=7 6 and 7 are factors. Factors are repeating; all the 
42 = 7=6 7 and 6 are factors. |} factors of 42 have been found. 


L233 a 7 4a ancd42.are tactons or 42. 


The following rules are helpful in finding the factors of a number. 


2 is a factor of a number if the last 436 ends in 6; therefore, 2 is a factor 
digit of the number is 0, 2, 4, 6, or 8. ot 436. (436 = 2 = 218) 
3 is a factor of a number if the sum \ The sum of the digits of 489 is 
of the digits of the number is divisible 4+ 8+9=21. 21 is divisible by 3. 
by 3. Therefore, 3 is a factor of 489. 
(489 = 3 = 163) 
5 is a factor of a number if the last 520 ends in 0; therefore, 5 is a factor 
digit of the number is 0 or 5. of 520. (520 + 5 = 104) 
[example 1 Find all the factors of 30. You Try It 1 Find all the factors of 40. 
Solution 30 = 1530 Your solution — 
30 +2=15 
30 +3 = 10 
30+ 4 Will not divide evenly 
30+5=6 
30 +6=5 


ioe se ower Ole, ancdesOare 
factors of 30. 


Solution on p. S3 
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Objective B To find the prime factorization of a number 


make it less likely that codes 
can be broken, cryptologists 
use prime numbers that have 


hundreds of digits. 


A number is a prime number if its only whole-number factors are 1 and itself. 
7 is prime because its only factors are 1 and 7. If a number is not prime, it is 
called a composite number. Because 6 has factors of 2 and 3, 6 is a composite 
number. The number 1 is not considered a prime number; therefore it is not 
included in the following list of prime numbers less than 50. 


23,05), Vl, lS, LiLo 23; 29) 3 3 a oer, 


The prime factorization of a number is the expression of the number as a prod- 
uct of its prime factors. We use a “T-diagram” to find the prime factors of 60. 
Begin with the smallest prime number as a trial divisor, and continue with prime 
numbers as trial divisors until the final quotient is 1. 


60 

Zale) 60:= 2:=30 
PENTA) 30 = 2.15 
iS 5 IS =3'="5 
5 1 5 a al 


The prime factorization of 60 is 2-2-3: 5. 


Finding the prime factorization of larger numbers can be more difficult. Try each 
prime number as a trial divisor. Stop when the square of the trial divisor is 
greater than the number being factored. 


=» Find the prime factorization of 106. 


106 
2S e 53 cannot be divided evenly by 2, 3, 5, 7, or 11. Prime numbers 
38) 1 greater than 11 need not be tested because 11’ is greater than 53. 


The prime factorization of 106 is 2 - 53. 


eee eee reese eee eee eee eee eee eee eee eee eee ees eee ee eee eeee ei eeeeeeseeereeeeeeEee Hee eee eee eee EEE EEE EEE EEO HEE EE OES 


Example 2 


Solution 


Example 3 


Solution 


Find the prime factorization You Try It 2 Find the prime factorization 
ofi3.15, of 44. 
Bao Your solution 
HI) NGS) 
3 35 
5 7 
7h 1 
CPS VES Feo Oech Choa 
Find the prime factorization You Try It 3 Find the prime factorization 
of 201. Olay. 
201 © Try only 2, 3, 5, 7, Your solution j 
Chay) and 11 because 
67 | 4 11? > 67. 


201.1367 


Solutions on p. S4 
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1.7 Exercises 


Objective A 


Find all the factors of the number. 


1, 4 Bi 0 eeu 4. 20 

saat | 6. 12 ope) 8. 8 

2. 13 1OP "27 ies Won Dee. 
13. 56 14. 36 15. 45 16. 28 
iz. -29 18. 33 195, 22 20. 26 
Pit ue 22. 49 23; 82 24. 37 
255. Si 20° 69 27. 48 28. 64 
29. 95 30. 46 S154 32.2750 
So. 00 SAL wuld 35. 80 36. 100 
31> "96 38. 85 39. 90 40. 101 
Objective B 


Find the prime factorization. 


41, 6 42. 14 aS ee, 44. 83 


45. 24 46. 12 47. 27 48. 9 


52 


49. 


53. 


ie 


61. 


65. 


69. 


73. 


ad. 


81. 
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36 50. 40 oi eke) 
90 54. 65 SSS 
18 58. 26 59. 28 
oul 62. 42 63. 62 
22 66. 39 67. 101 
66 70. 86 71. 74 
67 74. 78 Thee oS 
120 78. 144 The ke ale.) 
216 82. 400 S34 025 


APPLYING THE CONCEPTS 


85. 


86. 


eS 87. 


4 


88. 
wy 


Twin primes are two prime numbers that differ by 2. For instance, 17 and 
19 are twin primes. Find three sets of twin primes, not including 17 and 
19. 


In 1742, Christian Goldbach conjectured that every even number greater 
than 2 could be expressed as the sum of two prime numbers. Show that 
* this conjecture is true for 8, 24, and 72. (Note: Mathematicians have not 
yet been able to determine whether Goldbach’s conjecture is true or false.) 


Explain why 2 is the only even prime number. 


Explain the method of finding prime numbers using the Sieve of 
Erathosthenes. 


52: 


56. 


60. 


64. 


68. 


Tips 


1G: 


80. 


84. 


oO” 


80 


49 


81 


89 


oS 


46 


175 


225 
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€ Focus on Problem Solving 


Introduction to 
Problem Solving 


You encounter problem-solving situations every day. Some problems are easy to 
solve, and you may mentally solve these problems without considering the steps 
you are taking in order to draw a conclusion. Others may be more challenging 
and may require more thought and consideration. 


Suppose a friend suggests that you both take a trip over spring break. You’d like 
to go. What questions go through your mind? You might ask yourself some of the 
following questions: 


How much will the trip cost? What will be the cost for travel, hotel rooms, meals, 
and so on? 


Are some costs going to be shared by both me and my friend? 
Can I afford it? 

How much money do I have in the bank? 

How much more money than I have now do I need? 

How much time is there to earn that much money? 

How much can IJ earn in that amount of time? 


How much money must I keep in the bank in order to pay the next tuition bill 
(or some other expense)? 


These questions require different mathematical skills. Determining the cost of 
the trip requires estimation; for example, you must use your knowledge of air 
fares or the cost of gasoline to arrive at an estimate of these costs. If some of the 
costs are going to be shared, you need to divide those costs by 2 in order to deter- 
mine your share of the expense. The question regarding how much more money 
you need requires subtraction: the amount needed minus the amount currently 
in the bank. To determine how much money you can earn in the given amount 
of time requires multiplication—for example, the amount you earn per week 
times the number of weeks to be worked. To determine if the amount you can 
earn in the given amount of time is sufficient, you need to use your knowledge 
of order relations to compare the amount you can earn with the amount needed. 


Facing the problem-solving situation described above may not seem difficult to 
you. The reason may be that you have faced similar situations before and, there- 
fore, know how to work through this one. You may feel better prepared to deal 
with a circumstance such as this one because you know what questions to ask. 
An important aspect of learning to solve problems is learning what questions to 
ask. As you work through application problems in this text, try to become more 
conscious of the mental process you are going through. You might begin the 
process by asking yourself the following questions whenever you are solving an 
application problem. 


1. Have I read the problem enough times to be able to understand the situation 
being described? 


2. Will restating the problem in different words help me to understand the prob- 
lem situation better? 


3. What facts are given? (You might make a list of the information contained in 
the problem.) 


4. What information is being asked for? 


54 Chapter 1 / Whole Numbers 


5. What relationship exists among the given facts? What relationship exists 
between the given facts and the solution? 


6. What mathematical operations are needed in order to solve the problem? 


Try to focus on the problem-solving situation, not on the computation or on get- 
ting the answer quickly. And remember, the more problems you solve, the better 
able you will be to solve other problems in the future, partly because you are 
learning what questions to ask. 


ce Projects and Group Activities 


Order of Operations Does your calculator use the Order of Operations Agreement? To find out, try 
© this problem: 


244-7 


If your answer is 30, then the calculator uses the Order of Operations Agreement. 
If your answer is 42, it does not use that agreement. 


Even if your calculator does not use the Order of Operations Agreement, you can 
still correctly evaluate numerical expressions. The parentheses keys, | (| and 
) |, are used for this purpose. 


Remember that 2 + 4-7 means 2 + (4 - 7) because the multiplication must be 
completed before the addition. To evaluate this expression, enter the following: 


Enter: py) OR PS Pye Oe we 
Display: 29 2 (EUPIA gaa 727 20 


When using your calculator to evaluate numerical expressions, insert parenthe- 
ses around multiplications and around divisions. This has the effect of forcing 
the calculator to do the operations in the order you want. 


Evaluate. 
1.3-8-5 2.6+8+2 

; ey Seed (soe) Ad (4 =)? = 4 
5.3+(6+2+4"-2 6. 16+2+4-(8— 12 + 4) 50 
7.3-(15-—2-3)- 36+3 8.4-2?-(12 + 24+6)4+5 
9.162 4°3 tu3 e452 ~ 10. 15-3+9+(2-6-3)4+4 
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Patterns in For the circle at the left, use a straight line to connect each dot on the circle with 
Mathematics every other dot on the circle. How many different straight lines are there? 


Follow the same procedure for each of the circles shown below. How many dif- 
ferent straight lines are there in each? 


Find a pattern to describe the number of dots on a circle and the corresponding 
number of different lines drawn. Use the pattern to determine the number of dif- 
ferent lines that would be drawn in a circle with 7 dots and in a circle with 8 dots. 


Now use the pattern to answer the following question. You are arranging a ten- 
nis tournament with 9 players. How many singles matches will be played among 
the 9 players if each player plays each of the other players only once? 


Search the World On the Internet, go to www.census.gov. Find the web page on the U.S. popula- 
Wide Web _ tion. Use the data to estimate the following to the nearest thousand. Assume that 
“<* the same rate of increase in population will continue into the future. 


«kh. 
1. What is the population of the United States today? 


2. Find the increase in population for a 24-hour period. 


3. Using thé answer for Exercise 2, find the increase in population for a 30-day 
period. Find the increase in population for 1 year (365 days). 


4. Using the information for Exercise 3, estimate the population of the United 
States 50 years from now. 


Now find the web page on world population. Use the data to estimate the fol- 
lowing to the nearest million. \ 
5. How much did the population increase in the last month? In the last year? 


6. Using the answer for Exercise 5, estimate what the population of the world 
will be 10 years from now and 50 years from now. 


Y Chapter Summary | ay | 


4 
® 


Key Words The whole numbers are 0, 1, 2, 3, 4,5, 6, 7, 8, 9, 10,....[p. 3] 
The symbol for is less than is <. The symbol for is greater than is >. [p. 3] 


When a whole number is written using the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9, it : 
is said to be in standard form. The number 58,429 is written in standard form. : 
The position of each digit in the number determines the digit’s place value. The : 
number 58,429 is written in expanded form as 50,000 + 8000 + 400 + 20 + 9. ; 


[p. 4] 


56 
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Essential Rules 


Addition is the process of finding the total of two or more numbers. The answer ° 


to an addition problem is called the sum. |p. 9| 


Subtraction is the process of finding the difference between two numbers. |p. 17] 


Multiplication is the repeated addition of the same number. The numbers that - 


are multiplied are called factors. The answer is the product. |p. 25] 


Division is used to separate objects into equal groups. The answer to a division 
problem is called the quotient. {p. 33 | 


The expression 4? is in exponential notation. The exponent, 3, indicates how many 
times 4 occurs as a factor in the multiplication. [p. 45] 


Factors of a number divide that number evenly (there is no remainder). [p. 49] 


A number greater than 1 is prime if its only whole-number factors are 1 and 
itself. [p. 50] 


The prime factorization of a number is the expression of the number as a prod- 
uct of its prime factors. [p. 50] 


The Addition Property Zero added to a number does not change the 
of Zero number. 
5+0=0+5=5[p.9] 


The Commutative Two numbers can be added in either order. 
Property of Addition 6+5=5+6= 11 [p. 9] 

The Associative Grouping numbers to be added in any order 
Property of Addition gives the same result. 


(2+3)+5=2+(3 + 5) = 10 [p. 9] 


The Multiplication The product of a number and zero is zero. 
Property of Zero 0x3=3x0=0([p. 25] 

The Multiplication The product of a number and one is the 
Property of One number. 


1x8=8x1=8[p. 25] 


The Commutative Property Two numbers can be multiplied in any order. 
of Multiplication 5x2=2x5=10[p. 25] 

The Associative Property Grouping numbers to be multiplied in any 
of Multiplication order gives the same result. 


(3 x 2) x 5 =3 x (2 x 5) = 30[p. 25] 


The Properties of Zero divided by any other number is zero. 
Zero in Division Division by zero is not allowed. [p. 33] 


Rounding a Number to a Given Place Value 


If the digit to the right of the given place value is less than 5, replace that digit < 


and all digits to the right by zeros. If the digit to the right of the given place value : 


is greater than or equal to 5, increase the digit in the given place value by’1, and 
replace all other digits to the right by zeros. |p. 6] 


Order of Operations Agreement [p. 46] 

Step 1 Perform operations inside grouping symbols. 

Step 2 Simplify expressions with exponents. 

Step 3 Do multiplications and divisions as they occur from left to right. 
Step 4 Do additions and subtractions as they occur from left to right. 
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11. 


rs. 


LS. 


FE 


19. 


e Chapter Review 


Simpligye - 2°. 5? 
Find all the factors of 18. 


Subtract: 4926 
= STF) 


Place the correct symbol, < or >, between 
the two numbers: 101 87 


What is 2019 multiplied by 307? 


Add: 298 
461 
Pee 


Round 45,672 to the nearest hundred. 


Find the quotient of 109,763 and 84. 


What is 3906 divided by 8? 


Simplify: 8 - (6 — 2)? + 4 


10. 


12. 


14. 


16. 


18. 


20. 


Chapter Review 57 


Write 10,327 in expanded form. 


Find the sum of 5894, 6301, and 298. 


Divide: 7)14,945 


Widens) ee) vole © eee enh 
exponential notation. 


What is 10,134 decreased by 4725? 


Simplitye2 > — 3a 


Write 276,057 in words. 


Write two million eleven thousand forty-four 
in standard form. 


Simplitye3- + 2-45 — 3) 


Find the prime factorization of 72. 


58 


Zk 


23% 


25. 


21. 


Chapter 1 / Whole Numbers 


What is 3895 minus 1762? 


Vincent Meyers, a sales assistant, earns $480 
for working a 40-hour week. Last week Vin- 
cent worked an additional 12 hours at $24 an 
hour. Find Vincent's total pay for last week’s 
work. 


A car is purchased for $17,880, with a down 
payment of $3000. The balance is paid in 48 
equal monthly payments. Find the monthly 
car payment. 


You had a balance of $516 in your checking 
account before making deposits of $88 and 
$213. Find the total amount deposited, and 
determine your new account balance. 


™ The table at the right shows the average 
_ earnings, by level of education, for people 


18 years of age and older. Use this information for 
Exercises29 (0 31, 


29: 


30. 


Sl, 


What is the difference between the annual 
salary of a woman with an advanced degree 
and that of a woman with an associate’s 
degree? 


Find the difference between the annual 
salary of a man and that of a woman if both 
have a bachelor’s degree. 


How much more does a man with an associ- 
ate’s degree earn in 5 years than a woman 
with the same degree? 


22. Multiply: 


843 
eT 


24. Louis Reyes, a sales executive, drove a car 


26. 


28. 


351 miles on 13 gallons of gas. Find the num- 
ber of miles driven per gallon of gasoline. 


An insurance account executive received 
commissions of $723, $544, $812, and $488 
during a 4-week period. Find the total income 
from commissions for the 4 weeks. 


You have a car payment of $246 per month. 
What is the total of the car payments over a 
12-month period? 


Level of Education 


Men Women 


$50,056 


Source: Census Bureau, Current Population Reports, 
March 1998 
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AR 


dive 


15. 


iid Chapter Test 


Simplify: 3° - 4? 


Subtract: 17,495 
=e how 


Multiply: 9736 
x 704 


Write 906,378 in expanded form. 


Divide: 97)108,764 


Find the sum of 8756, 9094, and 37,065. 


Simplify: 16 + 4-2 —(7-5) 


Write one million two hundred four thou- 


sand six in standard form. 


10. 


12: 


14. 


16. 


Chapter Test 59 


Write 207,068 in words. 


Find all the factors of 20. 


Simplify: 47 - (4 — 2) +8 +5 


Round 74,965 to the nearest hundred. 


Write 3 - 3 - 3-7-7 in exponential form. 


Find the prime factorization of 84. 


Find the product of 8 and 90,763. 


Divide: 7)60,972 


60 Chapter 1 / Whole Numbers 


17. Place the correct symbol, < or >, between 18. Find the quotient of 5624 and 8. 
the two numbers: 21 19 


19. Add: 25,492 20. Find the difference between 29,736 and 9814. 
+71,306 


» The table at the right shows the projected enrollment in eo 

3 i : indergarten Grades 9 
public and private elementary and secondary schools in Through Grade 8 Through 12 

the fall of 2000 and the fall of 2005. Use this information for = 3000 |” 7S 550 

Exercises 21 and 22. 


21. Find the difference between‘the total enrollment in 2000 Source: The National Center for Education Statistics 
and that projected for 2005. 


22. Find the average projected enrollment in each of grades 
9 through 12 in 2005. 


23. A farmer harvested 48,290 pounds of lemons from one grove and 23,710 
pounds of lemons from another grove. The lemons were packed in boxes 
with 24 pounds of lemons in each box. How many boxes were needed to 
pack the lemons? 


24. An investor receives $237 each month from a corporate bond fund. How 
much will the investor receive over a 12-month period? 


25. A family drives 425 miles the first day, 187 miles the second day, and 
243 miles the third day of their vacation. The odometer read 47,626 miles 
at the start of the vacation. 

a. How many miles were driven during the 3 days? 
b. What is the odometer reading at the end of the 3 days? 
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Objectives 


Chapter 


Section 2.1 


A To find the least common multiple (LCM) 
B_ To find the greatest common factor (GCF) 


Section 2.2 


A To write a fraction that represents part of a 
whole 


B To write an improper fraction as a mixed 
number or a whole number, and a mixed 
number as an improper fraction 


Section 2.3 


A To find equivalent fractions by raising to 
higher terms 


f 


B To write a fraction in simplest form 


Section 2.4 


«4 


A To add fractions with the same denominator 


B To add fractions with unlike denominators 

C To add whole numbers, mixed numbers, and 
fractions 

D To solve application problems , 


Section 2.5 


A To subtract fractions with the same 
denominator 


B. To subtract fractions with unlike 
denominators 

C To subtract whole numbers, mixed numbers, 
and fractions 

D To solve application problems 


Section 2.6 


A To multiply fractions 

B To multiply whole numbers, mixed 
numbers, and fractions 

C To solve application problems 


Section 2.7 


A To divide fractions 

B. To divide whole numbers, mixed numbers, 
and fractions 

C To solve application problems 


Section 2.8 


A To identify the order relation between two 
fractions 

B To simplify expressions containing 
exponents 

C To use the Order of Operations Agreement 
to simplify expressions 


Fractions 


Members of the Boston Pops follow conductor Keith 
Lockhart’s movements to guarantee synchronized playing. By 
paying attention to both Lockhart and the time signature for 
each musical piece, the musicians play in time with each 
other. The.time signature appears as a fraction at the 
beginning of a piece of music and tells them how many beats 
to play per measure. The project on page 112 demonstrates 
how to interpret the time signature. 


pnd Need help? For on-line student resources, such 
¥% 2 as section quizzes, visit this textbook's web site at 


math.college.hmco.com/students. 


1. 


10. 


SO Peers Foe Ob ee oe > © 
+P ePebevteeoeeriae 
00S 45 O54 GH Fs 08 Fe 


4x5 


| 


10-233 


O6P So Fy cree © Oo ee 


ee hees 
esta 


oe 
For Eee rcises 1 to 6, add, Ribaace multiply, or divide. 


2 Se eee oa 


Ao 


6.5563 =430 


Which of the following numbers divide evenly into 12? 
Np2eoraroton/8 9 10 11 12 


Simplify: 8 x 7 + 3 


Complete: 8 = ? + 1 


Place the correct symbol, < or >, between the two numbers. 


44 48 


You and a friend are swimming laps in a pool. You swim one lap every 
4 minutes. Your friend swims one lap every 5 minutes. If you start.at the 
same time from the same end of the pool, in how many minutes will both 
of you be at the starting point again? How many times will you have passed 
each other in the pool prior to that time? | 


Whe eecaoece eee ee eee ee eee eee eee Cea OnP eC eeweeeeeeeeeneneeeeneeee 
. 
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The Least Common Multiple and 
Greatest Common Factor 


is ® 1 
Objective A To find the least common multiple (LCM) « 2 


The multiples of a number are the products of that number and the numbers 


| Rea ie, tae: ae 

3xX1= 3 

SO = NG 

S53 9 

Sua 12 The multiples of 3 are 3, 6, 9, 12, 15, .... 
sx = 15 


A number that is a multiple of two or more numbers is a common multiple of 
those numbers. 


The multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, .... 
The multiplés of 6 are 6, 12, 18, 24, 30, 36, 42, .... 
Some common multiples of 4 and 6 are 12, 24, and 36. 


The least common multiple (LCM) is the smallest common multiple of two or 
more numbers. 


The least common multiple of 4 and 6 is 12. 


Listing the multiples of each number is one way to find the LCM. Another way 
to find the LCM uses the prime factorization of each number. 


To find the LCM of 450 and 600, find the prime factorization of each number and 
write the factorization of each number in a table. Circle the largest product in 
each column. The LCM is the product of the circled numbers. 


2 3 » 


In the column headed by 5, the prod- 
ucts are equal. Circle just one product. 


The LCM is the product of the circled numbers. 
he OM = 2 ie? 3 2038.0 5 =) (800) 


Example 1 Find the LCM of 24, 36, and 50. You Try It 1 Find the LCM of 50, 84, and 135. 


Solution Your solution . 


feat As Wit once 2 B23 45.0 
= 1800. 


Solution on p. S4 


64 Chapter 2 / Fractions 


@)oiyeny- =} To find the greatest common factor (GCF) 


Recall that a number that divides another number evenly is a factor of that num- 
ber. The number 64 can be evenly divided by 1, 2, 4, 8, 16, 32, and 64, so the 
numbers 1, 2, 4, 8, 16, 32, and 64 are factors of 64. 


A number that is a factor of two or more numbers is a common factor of those 
numbers. 


The factors-of 30 are 1, 2, 3,5, 6, 10, 15, and 30. 
The factors'ot 1052are 143) 5, 7 15> 215935;ands i035; 
The common factors of 30 and 105 are 1, 3,5, and 15. 


The greatest common factor (GCF) is the largest common factor of two or 
more numbers. 


The greatest common factor of 30 and 105 is 15. 


Listing the factors of each number is one way of finding the GCF. Another way 
to find the GCF uses the prime factorization of each number. 


To find the GCF of 126 and 180, find the prime factorization of each number and 
write the factorization of each number in a table. Circle the smallest product in 
each column that does not have a blank. The GCF is the product of the circled 


numbers. 

2 2 ay In the column headed by 3, the products are 
126 = 3.3 5 equal. Circle just one product. 

@ G3) Columns 5 and 7 have a blank, so 5 and 7 are 
LOO Pe eo ales not common factors of 126 and 180. Do not cir- 


cle any number in these columns. 


The GCF is the product of the circled numbers. 
The GCE =2.°323.= 18. 


CCC ee ee cc) 


‘eas 2 Find the GCF of 90, 168, and 420. lies Try It 2 Find the GCF of 36, 60, and 72. me 


D 3 oy Your solution 
90 = 
168 = 
420 = 
The 'GCr = 2 6 
Find the GCF of 7, 12, and 20. You Try It 3 Find the GCF of 11, 24, andicU: ho 


Solution 


2 ei ora) Wi Your solution 


Because no numbers are circled, 
the GCF = 1. 
Solutions on p. S4 
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2.1-Exercises 


Objective A 


Find the LCM. 


oss 

Goo say 

Bite 12 

16. 4,10 
21. 44, 60 
2676.5, 10,15 
1029350, 64 


Objective B 
Find the GCF. 


Bom 5it5 


40. 14,49 


| We 


| We 


paw 6 


36. 


41. 
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S732 


120, 160 


325.10 


322 .18,54,.63 


aes 


25, 100 


3; 


18. 


235 


28. 


31. 


328 


6, 8 


CPO | 


102, 184 


Dee ey Ke) 


33: 


14. 


1: 


24. 


yas) 


Pipes) 


9230 


12350254 


Seo lz 


16, 30, 84 


38. 


43. 


18, 24 


SWayaylt 


10. 


1S: 


20. 


30. 


34. 


39: 


44. 


De 


12, 16 


2) 


14, 42 


4,8, 12 


Sl 2s 


eR Als. as) 


LS, 25 


21, 44 


66 


45. 


49. 


53. 


Dis 


61. 


65. 


Chapter 2 / Fractions 


12, 80 46. 8, 36 47. 16, 140 

24, 30 50. 48, 144 51. 44, 96 
Sorell — ~54. 6,8, 10 55. 7, 14, 49 
LOS 220 58. -127718,.20 59. 24, 40, 72 
7 eo Wee 62. 14, 42, 84 63.) 25, 125,025 
28, 30) 10 66. 1,49, 153 67. 32.502 


APPLYING THE CONCEPTS 


69. 


70. 


71. 


TP% 


74. 


Define the phrase relatively prime numbers. List three pairs of relatively 
prime numbers. 


Joe Salvo, a clerk, works three days and then has a day off. A friend works 
five days and then has a day off. How many days after Joe and his friend 
have a day off together will they have another day off together? 


Find the LCM of each of the following pairs of numbers: 2 and 3, 5 
and 7, and 11 and 19. Can you draw a conclusion about the LCM of 
two prime numbers? Suggest a way of finding the LCM of three prime 
numbers. 


Find the GCF of each of the following pairs of numbers: 3 and 5, 7 and 11, 
and 29 and 43. Can you draw a conclusion about the GCF of two prime 
numbers? What is the GCF of three prime numbers? 


Is the LCM of two numbers always divisible by the GCF of the two num- 
bers? If so, explain why. If not, give an example. 


Using the pattern for the first two triangles at the 
right, determine the center number of the last triangle. 


48. 


SZ. 


56. 


60. 


64. 


68. 


123.76 


[3332 


6,.154:36 


olnt Whey 


L2AOS eee 


24, 36, 48 
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Objective A 


Point of Interest 


The bar was first used 
in 1050 by al-Hassar. It is also 


called a vinculum. 


eee eere esse eee eee eres eee 


Example 1 


Express the shaded portion of the circles as a 


mixed number. 


(0006 


D 
Solution ie 


Example 2 
Express the shaded portion of the circles as an 


improper fraction. 


; Vz 
Solution — 


Section 2.2 / Introduction to Fractions 67 


Introduction to Fractions 


To write a fraction that represents part of a whole «29 


yy 


A fraction can represent the number of equal parts of a whole. 


The shaded portion of the circle is represented 
, 4 
by the fraction > Four of the seven equal parts of 


the circle (that is, four-sevenths of it) are shaded. 


Each part of a fraction has a name. 


F 4 <— Numerator 
Fraction bar > = : 
7 < Denominator 


A proper fraction is a fraction less than 1. The 
numerator of a proper fraction is smaller than the 
denominator.:The shaded portion of the circle can 


: 3 
be representéd by the proper fraction a 


A mixed number is a number greater than 1 with 
a whole-number part and a fractional part. The 
shaded portion of the circles can be represented 


by the mixed number 22. 


An improper fraction is a fraction greater than or 
equal to 1. The numerator of an improper fraction 
is greater than or equal to the denominator. The 
shaded portion of the circles can be represented by 


the improper fraction =. The shaded portion of the 


4 
square can be represented by v7 


AK £16 ws 6S ase @ 56 6 6 le 0 6 16 6s 0)'ele 0.9) 0a 


Your solution 


6 5 ied soe melee 0) © 0b Oiela 0a 6 06810 (06 6/0 6 uo 6 65b 0 '@ 016 0: 610 (6 0 0 0 6inais a 


You Try It 1 
Express the shaded portion of the circles as a 
mixed number. 


Express the shaded portion of the circles as an 
improper fraction. 


Solutions on p. S4 


68 Chapter 2 / Fractions 


S/o") = To write an improper fraction as a mixed number or a 


Point of Interest 


mcinees( 287-212 B.C.) is 
the person who calculated that 


al se 
T= a He actually showed 

10 1 
thats=— <a =e 

71 7 

* F LOR 
approximation Soa is more 


accurate but more difficult 
to use. 


whole number, and a mixed number as an improper fraction «. 


Note from the diagram that the mixed num- 


ber 22 and the improper fraction 2 both rep- 


resent the shaded portion of the circles. 
eI) 
2 


5 5 
An improper fraction can be written as a mixed number or a whole number. 


. 13 ‘ 
»» Write = asa mixed number. 


Divide the numerator by To write the fractional part of Write the 
the denominator. the mixed number, write the answer. 
remainder over the divisor. 
3 
2 *5 
Dy ile 5) 13 Bie 
a) asi 5 6 
3 3 


To write a mixed number as an improper fraction, multiply the denominator of 
the fractional part by the whole-number part. The sum of this product and the 
numerator of the fractional part is the numerator of the improper fraction. The 
denominator remains the same. 


? 3 : ; 
=» Write Le as an improper fraction. 


73 (SD) sd OTE O90) oe 12? 
8 8 8 8 8 8 
Example 3 Be Try It 3 
Write — as a mixed number. Write = as a mixed number. 
Solution 5 21 ae gt Your solution 
4) eal Ne erect 
—20 
1 
HS 4 } You Try It 4 
Write — as a whole number. Write s as a whole number. 
Solution 3 18 a Your solution 
6) 18 arnik 
; —18 
0 
Note: The remainder is zero. 

‘eae 5 5 You Try It 5 } j - 
Write 217 as an improper Write 142 as an improper 
fraction. fraction. 

; re hte Sse y Bees iii tsi) 
Solution a a Your solution 
wR4 4 


Solutions on p. S4 
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Section 2.2 / Introduction to Fractions 


2.2 Exercises 


Objective A 


Identify the fraction as a proper fraction, an improper fraction, or a mixed number. 


2 
i 2 So aan ES 
gz 11 : 40 z 13 
Express the shaded portion of the circle as a fraction. 
: Gs Se oS . 


Express the shaded portion of the circles as a mixed number. 


‘eo = =" @@e€ 
"8O¢ 


16. 
18. 


20. 


21, Shade 2 of R 7), 
3 
23. Shade 12 of B a 24. Shade 15 of oie ae 
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69 


70 Chapter 2 / Fractions 


25. Shade 2 of a we 


Objective B 


Write the improper fraction as a mixed number or a whole number. 


PAT ke ay 28. rc 
33. = 34. a 
39a 40. 2 

45. = 46. . 


Write the mixed number as an improper fraction. 


1 2 
Slo 52.4 = 

5) 5) 
57 gt 58. 6— 

iA 

3 7 
63. 1 64. 35 

1 3 
(oe Fy | (ie ee 

Y) 3) 


APPLYING THE CONCEPTS 


Zo: 


35. 


41. 


47. 


53. 


59: 


65. 


le 


0 | © 


1 
6= 
2 


104 
2 


26. Shade < of a ay XD 


30. 
36. 
42. 


48. 


54. 
60. 
66. 


hes 


31, 


37; 


43. 


49. 


5D: 


61. 


Gi; 


ThE 


75. Name three situations in which fractions are used. Provide an example of 
> a fraction that is used in each situation. 
| 


00 | \O 


~) | Co 


32: 


38. 


44. 


50. 


56. 


62. 


68. 


74. 


W | Ww 
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Objective A 


Section 2.3 / Writing Equivalent Fractions 71 


Equal fractions with different denominators 
are called equivalent fractions. 


4. . 2 
, is equivalent to — 
>) 


Remember that the Multiplication Property 
of One states that the product of a number 
and one is the number. This is true for frac- 
tions as well as whole numbers. This property 
can be used to write equivalent fractions. 


Writing Equivalent Fractions 


To find equivalent fractions by raising to higher terms « 


lpemeresen 102 
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2 2 2 ss AA 

=X f= — x = =— 

3 3 Sn NEG 

2a feet tip he a agi. faba S 6 

3 3 Sec r ae 17 18 equivalent to =. ae 

? was rewritten as the equivalent fractions < and & =e 

3 a a 


4 ivalent t 
aa Losec Guivalen (@ ewes 
Guava a 


=» Write a fraction that is equivalent to = and has a denominator of 32. 


322834 
2 eo ew 
Bee ceiene 32 


oo|W 


20. 
a is equivalent to | 


® Divide the larger denominator by the smaller. 


© Multiply the numerator and denominator of the 
given fraction by the quotient (4). 


Example 1 Eee Try It 1 


Write 5 as an equivalent fraction 


that has a denominator of 42. 


2 eae: 
Solution 42+3= Be A ‘Te 
em aa 2 
7 1s equivalent to a 
Eicimple 2 Write 4 as a fraction that has a 
denominator of 12. 
Solution Write 4 as . 
= 42. 4= eee Zan a 
Le ite the We oy ap 


= is equivalent to 4. 


Write : as an equivalent fraction 


that has a denominator of 45. 


Your solution 


i Try It 2 “Write 6 as a fraction that has a 
denominator of 18. 


Your solution 


Solutions on p. S4 


We Chapter 2 / Fractions 


Objective B To write a fraction in simplest form 


A fraction is in simplest form when there are no common factors in the numer- 


2 
tors is displayed with slashes through the via ey eae 
OL RZ > 93 
common factors as shown at the right. Lace 
To write a fraction in simplest form, elimi- [SPaea eae 3 
nate the common factors. 30 eA 5 
1 1 
1 
An improper fraction can be changed to a 2227-7 i ee 
mixed number. 6 ZS Son eas 
1 
Example 3 He You Try it 3 
Write 5 in simplest form. Write = in simplest form. 
| 
Soluti = zal : Your soluti 
olution - -- 
Wj ae eR our solution 
| 
Example 4 P Li. Try It 4 e 
Write re in simplest form. Write =e in simplest form. 
| | 
Soluti Saf Pe a of Your soluti 
olution See = 
Teter abt. our solution 
i 1 
Example 5 . You Try It 5 ‘z 
Write 5 in simplest form. Write a in simplest form. 
Soluti BRS AOE ho Your soluti 
olution = - 
9 oar 9 our solution 
‘ 5 is already in simplest form 
because there are no common 
factors in the numerator and 
denominator. 
Example 6 B You Try It 6 tt: la? 83 
Write ci in simplest form. Write ays in simplest form. 
1 1 
Soluti Ope pare ay) Your soluti 
olution —_ = = —=2- 
(oe FAS 5 our solution 
1 1 


ator and the denominator. 


; 4 2 ? ; 
The fractions A and 3 are equivalent fractions. 


W |r 


4 F : : 
A has been written in simplest form as -—. 


The Multiplication Property of One can be used to write fractions in simplest 
form. Write the numerator and denominator of the given fraction as a product 
of factors. Write factors common to both the numerator and denominator as an 


improper fraction equivalent to 1. 


422 Dd ae pc a? 
ae 3 BE OES! Bie 3 


The process of eliminating common fac- 


aw 
an 
oe 


|.—__.2 | 


3 


[= 


Solutions on p. S4 
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2.3 Exercises 


Objective A 


2 = — 
4°16 
3 
fo Spee 
Eft 
a 
25 
50 300 oF 18 
11 
D2. er 
15 
PLE | ea CA 
seals 
nt 8 0G 
= ewi is Aetna 
13 169 8° -<A08 
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13. 


18. 


ZS. 


28. 


33, 


38. 


43. 


Write an equivalent fraction with the given denominator 


oo 
16 48 
ri eae | 
10 90 
eee 
3. 60 
ile pone 
9 36 
7=— 
3 
owe ret 
i 54 
eine i 
14 42 
pan 120 
le 272 
22 
44 
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14. 


ihe), 


24. 


Pare® 


34. 


oo. 


oa Seer 
roe ie a 
ome eee 
a oe Ao 
9=— 25 ee 

4 9 45 
eae a 
==5 35. = 
a-= 40. =-m 
2 45. = 


74 


46. 


SL: 


56. 


61. 


66. 


71. 


APPLYING THE CONCEPTS 


76. Make a list of five different fractions that are equivalent to 


Chapter 2 / Fractions 


50 
75 


16 
12 


47. 


52: 


ae 


62. 


67. 


14 


40 


14 
35 


24 
18 


110 


48. 


53. 


58. 


63. 


TD 
Dis: 


24 
40 


36 
16 


Ww]r 


49 oS 
pres) 
oo 
* 60 
28 
59. iid 
ee 
" 60 
48 
69. 144 
80 
ke Ree es 
45 


77. Make a list of five different fractions that are equivalent to 3. 


78. . Show that a = : by using a diagram. 


The) 


a. What fraction of the states in the United States of America have names 


that begin with the letter M? 


b. What fraction of the states have names that begin and end with a 


vowel? 


50. 


SO. 


60. 


65. 


70. 


Fheys 


10 


12 
16 


ED 
160 
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Addition of Fractions and 
Mixed Numbers 


To add fractions with the same denominator 


2.4 


Fractions with the same denominator are added by adding the numerators and 
placing the sum over the common denominator. After adding, write the sum in 
simplest form. 


= Add: = + : 
2) 
7 foe 
e@ Add the numerators and | 7 7 <) 
ae 4 place the sum over the [eRe Sete so 
Z common denominator. + - : | 
2 2,4 244 6 
ii peered 7i vl 
Example 1 idea’ he Try It 1 epreecpeeeeretersecore 
3 5 
Solution 1D Your solution 
11 ms 
_ SS 
12 
Loe es ' 1 
12s 3 


Solution on p. S4 


Objective = To add fractions with unlike denominators 


To add fractions with unlike denominators, first rewrite the fractions as equiva- 
lent fractions with a common denominator. The common denominator is the 
LCM of the denominators of the fractions. 


«> Find the total of 5 and 7 


The common Write equivalent Add the 
denominator is the fractions using fractions. 
LCM of 2 and 3. The the LCM. 
LCM = 6. The LCM ne ee 
of denominators is 4 i 
sometimes called the 1 = 1 2S 
least common a cee au a 
denominator (LCD). z 
6 


76 Chapter 2 / Fractions 


Example 2 | : 4 Le. Try It 2 
Find — more than =. Find the sum of = — 5 and ee 
12 8 16 
: S 9 : 
Solution — =— e The LCM of 8 Your solution 
8 24 . and 12 is 24. 
it 14 
— een 
2 24 
23 
24 
PERE PE POINT EIS TS i ockeen retest Y DTS oak ra ty wlatet shea bene pede Bees hart ee es ee eR oeeecnt eens oes eee 
Example 3 Ste B You Try It 3 ee 
: Same] ; 
Solution = SS © The LCM of 8 Your solution 
8 72 and 9 is 72 
Il 56 : 
+ —— 
9 UL 
101 zy 29 
U2 72 
‘ie 4 PAAR ae Try It 4 eee = 
ING ee ca Adds emir 
E ® 20 : 
Solution eat eee e The LCM of 3, 5, Your solution 
3 30 and 6 is 30 
pees | 
5) 30 
5 25 
+ —, eee, 
6 30 
63 3 ay 


Solutions on p. S5 


Objective Cc To add whole numbers, mixed numbers, and fractions & 29 J le 


TAKE NOTE The sum of a whole number and a fraction is a mixed number. 


The procedure at the * Add: 2 + 2 
right illustrates why 3 


2 
2 +2 = 22. You do not Be 6 eee 
3 3 oi age) 3 
need to show these steps 


when ‘adding a whole 


number and a fraction. : : . 
riper ieee A To add a whole number and a mixed number, write the fraction and then add the 


examples: whole numbers. 
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aoe ae ~ Add: 72+ 4 
ay Sm 62 Write the fraction. Add the whole numbers. 
at 
qe 72 
5 5 
Sane See 
2D 
a 11= 
5 5 
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To add two mixed numbers, add the fractional parts and then add the whole 
numbers. Remember to reduce the sum to simplest form. 


=> What is 6-= added to 522 


The LCM of 9 and 15 is 45. 


Add the fractional parts. Add the whole numbers. 
4 20 4 
—- =5— 5— = sei 
9 45 9 45 
14 42 14 42 
+ 6-— = 6— + 6— = 6—— 
15 45 OTs 45 
62 62 17 ky 
— 11— = 11 + 1— = 12— 
45 45 45 45 
Example 5 3 ee Try It 5 4 
Add: 5 + = What is 7 added to Ae 
3 3 
Solution 3) == 8 = a3 Your solution 
en ae oe eee Reenter cmb ae costar fee hens UAE OAL) Cee Lees eee Cet Dee meee 
Example 6 : ' You Try It 6 : 
Find 17 increased by 35° . Find the sum of 29 and Mar: 
Solution 17 Your solution 
3 
25 gi 
8 
202 
gare 
Example 7 he. Try It 7 
2p nS 7 Re fuel ng sail i 
Add: cee, LB Saraae eae Add: ereianese leas 
Solution 5 = 5 e LCM = 18 Your solution 
5 15 
Lai 18 
7 14 
ah pee 
+ 125 13 
41 
a O— 
eons : 18 
‘Example 8 * eae Try It 8 / e 14 
Add 112+ 72+ 85 Add: 92+ 174 + 107 
Solution ce = ee e LCM = 360 Your solution 
360 
5 200 
Sake ae 
"% 360 
7 168 
ER epg eras 
4 875 360 
233 
ogee ae 


360 360 Solutions on p. S5 


78 Chapter 2 / Fractions 


To solve application problems (ey 
[i Try It 9 
A rain gauge collected 22 inches of rain in On Monday, you spent 45 hours in class, 
October, 55 inches in November, and 32 inches 32 hours studying, and 15 hours driving. Find 
in December. Find the total rainfall for the the number of hours spent on these three 
3 months. activities. 
Strategy Your strategy 
To find the total rainfall for the 3 months, add 
the 3 amounts of rainfall ee 55, and ah 
Solution 2-= 18: Y luti 
uti 3 BA our solution 
1 12 
5- = ere 
2 24 
3 9 
Ao 
8 24 
ee) 5 
1057 - 1G 
The total rainfall for the 3 months was 
Bs 
| i inches. 
ROPRAL er CUA cmte Tae ohicert td sola aid ule cones ahi Geel Bettas ciidaks ors Cds os ach ines comme semis mas ye eee 
Example 10 BYou Try It 10 
Barbara Walsh worked 4 hours, 25 hours, and Jeff Sapone, a carpenter, worked 15 hours of 


1 . 
55 hours this week at a part-time job. Barbara overtime on Monday, 33 hours of overtime 


on Tuesday, and 2 hours of overtime on 
Wednesday. At an overtime hourly rate of $36, 
find Jeff's overtime pay for these 3 days. 


is paid $9 an hour. How much did she earn 
this week? 


Strategy Your strategy 
To find how much Barbara earned: 


e Find the total number of hours worked. 


e Multiply the total number of hours worked 
by the hourly wage (9). 


Solution 4 Ae Your solution 
51 x 9 
o 108 
EZ 
i lales 
tas 
3 
115 = 12 hours worked 


Barbara earned $108 this week. 
Solutions on p. S5 
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2.4 Exercises 


Objective A 
Add. 
2 1 3 5 1 i 1 D 
1 =+=- 2. + — 3. += . =t2 
7 fe 11 11 Dy D : 3 3 
8 7 9 8 9 ie. wal 
5 —+— 6 — — af — a eo 
ital Te 13 13 5 5) : Sh oe) 
3 8 3 3 5 Vl 3 i! 5 2 ee 
SS Eh Soe aie Siar LOM a LW a orite Sane 120 Se 
5 5 5 8 8 8 4 4 4 Go Sb oF 
3 ip ] 5 7 1 4 7 Nil 3 5 1 
ok Fee es elmore more AS ee ea 16.62 ee 
fs 8 8 8 c ie ile? 12 5) IS) iS 4 4 4 
3 = iy 5 ie 17 3 5 Ti 5A eS 
Cae ae gee {oS ee 2 ee 
a 16 16 16 a 18 18 18 11 11 11 fea / ee 
o 
5 : 5 1 11 
21. Find the sum of = and 2, 22. Find the sum of 55, 75, and ei 
4 4a 11 
23. Find the total of 2, =, and <. 24. Findithe total of 3, 73, and is 
Objective B 
Add. 
Ley Brol eo ie ae 
25 Sig ZO eet A Panes 5 10 
¢ 
aie ka a9 ees 
22S Ol 50 Ne SS 2 er osyl i2e 46 
1 3 
eet Degel Fee: eee 
cee wes oe tha 35. =4 36, = + 
BBG te ts ia 1 30 a 19 2" 29 
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1 5 fi 2 5 7 5 1 5 2 7 4 
37. ~+i+-— . ttt 39, ~+—+— 40. ~+—+— 
3 6 9 a 3 6 2 6 WP 16 9 15 Pal 
2 1 7 3 4 7 1 4 5 2D 3 v/, 
44. ~+=4+— 42, —-+-+— 43, —+—=+= 44, ~+=+— 
3 5) 2 4 5) 72 4 5 9 3 5 8 
5 11 7 3 14 9 2 5 i ] y 7 
Lie 46. —+—+— AT 480 
16 18 24 10 5 25 3 8 9 3 9 8 
Anes 3 ee 7 
49. What is 5 added to me 50. What is a added to ee 
: 3 5 7 ? eS 4 
51. Find the sum OF me and ree 52. Find the sum of eu oat and = 
53. Find the total of 4 2 and us 54. Find the total of S and = 
2 Ss 9 tage Ph 
Objective C 
Add. 
1 D 1 3 
55. = 56. = 57. 4— b — 
2 5 y. he 38 
3 Vi 5 
+ 2— + 3— + 5 + 2— 
10 12 16 
8 
59. 4 60. 6— 61. = 62. nae 
9 8 ie 
at il 
4. = Pa: Le 6 
] 20 Ere 
5 9 1 3 1 3 2) aA 
63. 7—-+2— 64. 9= + 3— 65. 6—+2— fae eS 
12 16 2 11 2 °3 23 ea eins aay 
29 11 5 1 3 fl Tat 13 
(QH, == 3 = 68> Lf— + 3=— 69. 17—+ 7— — aad 
30 40 16 24 8 50 su 5 i 2957 
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7 5 
Tiss 2. See 5 7 
8 72. 7—+3- 136 (7-2 
12 6 9 oth 
1 3 5 
94. ee 7m. ot 432444 fates <1 
Sa ge —~+72+2= 
TE |e ae eae 78 ace! z d ? 
2 5 9 Coe) 12 18 is Ee ae ate 
1 2 iby 5) 2 
BO t tot So Sine ei ae LP Ae he 
: 92 seed ee ee 
8 9 18 6 9 all 20 80 ae 60 
’ aaa | 7 
83. Find the sum of 25 and aon 84. Find 52 more than 35. 
r 2 1 a 
85. What is 45 added to 2 86. What is 4= added to 92? 
. 2 5 
87. Find the total of 23 A and 2-. 88. Find the total of 1 32) and i 
8 6 24 
Objective D Application Problems 
89. Find the length of the shaft. 90. Find the length of the shaft. 


%~ ) Length 


Length 


91. A table 30 inches high has a top that is 1; inches thick. Find the total 


thickness of the table top after a =--inch veneer is applied. 


92. Fred Thomson worked 25 hours of overtime on Monday, 17 hours on 


Wednesday, 15 hours on Friday, and 6= hours on Saturday. 


a. Find the total number of overtime hours worked during the week. 
b. At an overtime hourly wage of $22 per hour, how much overtime pay 
does Fred receive? 
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93. 


94. 


95. 


96. 


97. 


Chapter 2 / Fractions 


You are working a part-time job that pays $9 an hour. You worked 5, 35, 
2-, IZ, and 72 hours during the last five days. 


a. Find the total number of hours you worked during the last five days. 
b. Find your total wages for the five days. 


The course of a yachting race is in the shape of a triangle with sides that 
measure 4 miles, 3 miles, and 25 miles. Find the total length of the 


COUTSE. 


A flower garden in the yard of a colonial home is in the shape of a tri- 
angle as shown at the right. The wooden beams lining the edge of the 
garden need to be replaced. Find the total length of wood beams that 
must be purchased in order to replace the old beams. 


Alan bought 200 shares of a utility stock for $265 pecushare, “ihe 


5 
IG” 
share. Find the value of one share of the stock at the end of the three 
months. 


monthly gains for the next three months were Te, $ and $22 per 


During a recent year, over 42 million Americans changed homes. 
The graph at the right shows what fractions of the people moved 
within the same county, moved to a different county in the same state, 
and moved to a different state. (Source: Census Bureau; Geographical 
Mobility) What fractional part of those who changed homes moved out- 
side the county they had been living in? 


APPLYING THE CONCEPTS 


98. 
«> 


99. 


What is a unit fraction? Find the sum of the three largest unit fractions. 
Is there a smallest unit fraction? If so, write it down. If not, explain why. 


Use a model to illustrate and explain the addition of fractions with 


. unlike denominators. 


A survey was conducted to determine people’s favorite color from among 


blue, green, red, purple, and other. The surveyor claims that ; of the 
people responded blue, - responded green, : responded red, #5 responded 


purple, and : responded some other color. Is this possible? Explain your 


answer. 


Where Americans Moved 


Within the 
same county 


| Different 
state 


Different 
county 
in same state 
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Subtraction of Fractions and 
Mixed Numbers 


To subtract fractions with the same denominator 


Fractions with the same denominator are subtracted by subtracting the numer- 
ators and placing the difference over the common denominator. After subtract- 
ing, write the fraction in simplest form. 


=> Subtract: 2 


oe 
5 
7 e Subtract the numerators and 5 
3 place the difference over the <a = a < 
Ps ots common denominator. Bar acs | 
7 ae 
2 / 
= Si iene 
; ao] Made ai 
ta 
Example 1 You Try It 1 
Pind — less = “ai Svibnact 
30 30 aoe ody OT 
: Ns : 
Solution = Your solution 
30 
uu : 

30 

ios 1 

30 5 


Objective B 


Solution on p. S5 


& 


To subtract fractions with unlike denominators, first rewrite the fractions as 
equivalent fractions with a common denominator. As with adding fractions, the 
common denominator is the LCM of the denominators of the fractions. 


To subtract fractions with unlike denominators 


a | 
=> Subtract: geen 


The common de- 


Write equivalent frac- 


Subtract the 


nominator is the tions using the LCM. fractions. 
LCM of 6 and 4. 
yO ee ae 
The LCM = 12. Aa ra 
ce eee 
Seay) ATi 
ue 
12 
5 5_ es Lice Ses 
PS Ge i =| ivan D1 | 
aaa SRuuBESEE | Ci) ee 


fe 
4°12 


84 Chapter 2 / Fractions 


Oe © 0 0:10) 0) eK 0 0, su.0.10 06 9. 0.0.0. (6)0, 10 fe 00 0,8 0) 6 10 010 0 0 61 .0)u fe 0 0.00 816 0 © le Ole 6.01%) eMmuevels 6 tes) epesenel vile) t wile es) ele (Sa0 el ekene (¢ 08 6.8) a eo sleiss 046 (9) (0) <) SUeraisilens)6\\e) 218. 


Example 2 : : You Try It 2 i" , 
Subtract: aah E Subtract: rie ph 
Solution Ad = a) e LCM = 48 Your solution 
at Tavern 
pers 20. 
(2 ae 
Abs} 
48 


Solution on p. S5 


To subtract whole numbers, mixed numbers, and fractions Ci 


Objective eu 


To subtract mixed numbers without borrowing, subtract the fractional parts and 
then subtract the whole numbers. 


ee 
wi Subtract: 5 Z 25 
Subtract the fractional parts. Subtract the whole numbers. 
52510 —* The LCM of 6 and 15, Bede 
6 12 is 12. sme 
3 9 3 9 
Spe Se oe 
4 2 i D 
a 1 
We mek 


Subtraction of mixed numbers sometimes involves borrowing. 


=> Subtract: 5 — 22 


Borrow 1 from 5. Write 1 as a fraction so Subtract the mixed 
that the fractions have numbers. 
the same denominators. 

4 8 8 
Siren 5) a="4e = 4— 
8 2 Z 8 
5 5 5 5 5 5 
-2==2> = 2==2> ~2-=2= 
8 8 8 2 8 8 
3 
2— 
=> Subtract: 7 — ae ; 
; 6 8 
“ Write equivalent Borrow 1 from 7. Add Subtract the mixed 
fractions using 4 : 4 numbers. 
eLCM. pee to oe Write fa 
as 34° 
1 4 (eee | 28 1 28 
7-=7— —=71— =6— — = 6— 
6 24 6 s 24 oy Le 24 
5 15 5 5 13 5 5 
~22=2— —2== 2—=2— 2 
8 24 8 24 24 : 8 24 
13 
4— 
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ee eer eee e eee eee ees 
eo 
PEN TS RTO RD Ae 906 1418 (he) SR TERO LS age OME res 0 Keg 660 (8 16)5 (BLO 2:0) S606 is 9.0.8 © 01s & 6.4. e) 8 wie 016s tele wie wlele ey else s,s 


Example 3 7 . You Try It 3 
Subtract: 15=— 12= Subtract: (ine = igo 
8 3 9 2 
r i 72] 
Solution 135 = Isa e LCM = 24 Your solution 
2 16 
— 12— = 12— 
3 24 
S 
24 
Example 4 : You Try It 4 
Subtract: 9 — ce iy Subtract: 8 — 25 
thal 
Solution 9 = oy. e LCM = 11 Your solution 
3 3 
11 Lil 
ae ; 
11 
Example 5 f | ms ee Try It 5 7 rr 
; +2 ice ; RAG iis 
Find ee decreased by 2 re What is 215 minus 7 75: 
5 20 68 
Solution ore = eat} = 1055 e LCM = 48 Your solution 
11 33 33 
— 2—= 2—= 2— 
16 48 48 
35 
§— 
48 \ Solutions on p. S6 


Objective D To solve application problems © 


=» The outside diameter of a bushing is 3= inches and the wall thickness is ; inch. 


Outside 
Diameter 


Find the inside diameter of the bushing. 


1 1 22 1 
pa * Add | to | to find the,total thickness of the two walls. 
ey eee 
3—- = 3- = ae e Subtract the total thickness of the two walls to find 
. 8 the inside diameter. 
Beeler tae i 
2 8 8 
vi 
2— 
8 
The inside diameter of the bushing is 22 inches. 


Cc 
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| Example 6 
A 2+ -inch piece is cut froma 62-inch board. 


How much of the board is left? 


Strategy 

To find the length remaining, subtract the 
length of the piece cut from the total length of 
the board. 


Two painters are staining a house. In 1 day one 


painter stained 5 of the house, and the other 
stained ; of the house. How much of the job 


remains to be done? 


Strategy 
To find how much of the job remains: 


e Find the total amount of the house already 
: 1 1 
stained (: i). 
¢ Subtract the amount already stained from 1, 
which represents the complete job. 


Soluti Ui ieee 
Gach BeeD 12 
nee 7. wig 

eee WR TE AS ae ee 

ae ini 

af oe 

12 12 


5 


7. of the house remains to be stained. 


Dee e eer eres eesreesesre seers eesesreveeeosoeeereseseeseeeoer se 


Bi Try It 6 


A flight from New York to Los Angeles takes 


55 hours. After the plane has been in the air for 
2= hours, how much flight time remains? 


Your strategy 


Your solution 


eee eee cere eee eee eee eer eeeeeeeeeeeeeeeoeeeeeeeeroeseses 


You Try It 7 
A patient is put on a diet to lose 24 pounds in 


3 months. The patient lost 7; pounds the first 


3 
month and SF pounds the second month. How 


much weight must be lost the third month to 
achieve the goal? 


Your strategy 


Your solution 


Solutions on p. S6 
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2.5 Exercises 


Objective A 


Subtract. 
1] 11 13 9 
1 — eA — : forks ae mes 
17 15 = 12 of 15 # 20 
Whi S63) ae AeA is 
LW 15 12 ei 20 
48 2 11 23 17 
6. ae, ; oars 8 — 9. aoe 1 mee) 
55 6 24 30 42 
m 13 = | 7 aoe + AR. 4 iss 
= ae 65 24 30 42 
11. What is = less than Liha r 12. What is a less than oa 
; 14 ae : ti ee 19° 
13. Find the difference between : and 2. 14. Find the difference between 3 and >: 
pps cane i ba pee 3 
15. What is 53 minus Bae 16. What is 9 Minus 5: 
17. Find +” decreased by — 18. Find 12 decreased by ue 
. Find 5 dect sew ; 30 ae 
Objective B 
Subtract. 
2 7 5 5 5 
= ~ Zio — es — 23. — 
I 5 2 = _3 
ao 16 at P oo, 14 
5 8 df Ef Sa lee 
24. 5 25 15 26. 5 217 fe 4 2 1D 
7 7 ae _3 a 


88 
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46 9 P| 19 29 
29. = 0. = 31. == 32" == 33. | 
Syl 2 16 35 40 60 
fase. aoe eon aes eas 
iL 7 32 14 16 40 
oes 11 aee5 11 
34. What is 2 less than a. 35. What is 5 less than ES 
36. Find the difference between s and =. 37. Find the difference between “: and = 
38. Find + decreased by ue 39. Find — decreased by 
3 12 iS~ ¥ 20 eaeilisy 
40. What is a minus 15 41. What is a minus a 
20 6 6 9 
Objective C 
Subtract. 
7 11 2 16 
42. = 4 ‘oo 44. B= = 5 = 
5 D 3 6 15 7 3 45 19 7 46 6 
5 8 LH Ti 
-2— - 11 GS a Z 
2 15 653 7 e 
47 ie 48 10 49 3 50 oe 51 162 
é 3 ‘ f : 5 ; 5 
5 4 wf 
= Ae 2 =4= io 
2» 5 103 
4 3 2 7 
ye 25= 53° (= 54. 16— 55. = P 
9 5 28 3 56 6 
i 6 4 IE 33 
— 16= —2= — §8- — 16= sie 
9 9 — 45 
8 4 2 5 
Cye 65— 58. 82— 59. 1— 60. — ‘ 
35 33 10 9 0 PE rr 61 17 
i 5) 8 
— 16— — 16— — — 0 Gif 
14 0D 16 61 ii 3 
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' 3 
62. What is 5+ less than 85? 63. What is 72 less than 23? 
64. Find the difference between 9= and 32. 65. Find the difference between 12= and ye 
TZ 
66. What is 102 minus 5? 67. Find 65 decreased by a 
= 5 . 


Objective D Application Problems 


68. Find the missing dimension. 69. Find the missing dimension. 


7= ft 
s 


td 


70. . Inthe Kentucky Derby the horses run 17 miles. In the Belmont Stakes 
they run 15 miles, and in the Preakness Stakes they run I= miles. 


How much farther do the horses run in the Kentucky Derby than in the 
Preakness Stakes? How much farther do they run in the Belmont Stakes 
than in the Preakness Stakes? 


71. os In the running high jump in the, 1948 Summer Olympic Games, 
Alice Coachman’s distance was 66, inches. In the same event in the 


1972 Summer Olympics, Urika Meyfarth jumped 755 inches, and in the 
1996 Olympic Games, Stefka Kostadinova jumped 805 inches. Find the 
difference between Meyfarth’s distance and Coachman’s distance. Find 
the difference between Kostadinova’s distance and Meyfarth’s distance. 


e 


72. Two hikers plan a 3-day 275-mile backpack trip carrying a total of 
80 pounds. The hikers plan to travel 72 miles the first day and 105 miles 


the second day. 
a. How many miles do the hikers plan to travel the first two days? 


b. How many miles will be left to travel on the third day? 
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13% 


74. 


fenk, 


76. 


Chapter 2 / Fractions 


A 12-mile walkathon has three checkpoints. The first is 3= miles from the 
starting point. The second checkpoint is 4 miles from the first. 


a. How many miles is it from the starting point to the second checkpoint? 
b. How many miles is it from the second checkpoint to the finish line? 


A patient with high blood pressure who weighs 225 pounds is put on a 
diet to lose 25 pounds in 3 months. The patient loses 8= pounds the first 
month and 1 12 pounds the second month. How much weight must be lost 


the third month for the goal to be achieved? 


A wrestler is entered in the 172-pound weight class in the conference 
finals coming up in 3 weeks. The wrestler needs to lose 12= pounds. The 
wrestler loses 5- pounds the first week and +. pounds the second week. 


a. Without doing the calculations, determine whether the wrestler can 
reach his weight class by losing less in the third week than was lost in 
the second week. 

b. How many pounds must be lost in the third week for the desired 
weight to be reached? 


™, The figure at the right shows the sources of federal income. 

“*" The category “Social Security, Medicare” includes unemploy- 

ment and other retirement taxes. The category “Miscellaneous Taxes” 

includes excise, customs, estate, and gift taxes. 

a. What is the difference between the fraction of federal income 
derived from personal income taxes and the fraction derived from 
corporate income taxes? 

b. What is the difference between the fraction of federal income 
derived from the Social Security category and the fraction derived 
from miscellaneous taxes? 


APPLYING THE CONCEPTS 


V1, 


78. 


79. 


80. 


Fill in the square to produce a true statement: 5- = | | =2 


a 
Fill in the square to produce a true statement: | —4-=] 


Fill in the blank squares at the right so that the sum of the numbers is the 
same along any row, column, or diagonal. The resulting square is called a 
magic square. 


4 eee Arey ar f i J x 
If qe of an electrician’s income is spent for housing, what fraction of the 


electrician’s income is not spent for housing? 


Sources of Federal Income 


Social 


Security, 


Medicar« 


| 


Corporate 
Income 
Taxes 


Miscellaneous 
Taxes 


| 


aa 
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Section 2.6 / Multiplication of Fractions and Mixed Numbers 


Multiplication of Fractions and 


To multiply fractions 


The product of two fractions is the product of the numerators over the product 


of the denominators. 


2 y) 
™ Multiply: = x i 
- 3 5 
2 . Ao 274 8 © Multiply the numerators. 
ce aa che es) 15 © Multiply the denominators. 
The product 2 x 4 can be read “2 times Beer aes 
3 5 3 5 3 5 


Reading the times sign as “of” is useful in application problems. 


: of the bar,is shaded. 


Shade : of the : already shaded. 


- of the bar is then shaded light yellow. 


After multiplying two fractions, write the product in simplest form. 


ee eerie! 
»» Multiply: ae 

ae eisai 14 © Multiply the numerators. 

4 cS cimee Toasts ¢ Multiply the denominators. 
ie 313203 7 ¢ Write the prime factorization 
 OeEECRS of each number. 

i i 
Py SN ve ¢ Eliminate the common 


factors. Then multiply the 
remaining factors in the 
numerator and denominator. 


This example could also be worked by using the GCF. 


3 dA t42 e Multiply the numerators. 
x = 5 : 

4 (iS BC ¢ Multiply the denominators. 
at Ot e The GCF of 42 and 60 is 6. 
mae} Factor 6 from 42 and 60. 

1 
(ee i e Eliminate the GCF. 


92 
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Hae 1 he Try It 1 
Pree 4 5 : 4 vi 
Multiply a5 and ae Multiply aT and i 
Solution Your solution 
il 1 1 
Fa ries Ph otcd A Sans Died oo Debs 
(nS Wace Ee eecet B2-2-7 Zh 


‘Example 2 


CC 


Solution 
9 33 9 - 33 
x onet 


Le Try It 2 
Find the product of ands 
20 85 


2 10 
Find the product of ay. and aa 


Your solution 
Sho B} SB} ce lel 297 


Si Sor le oe eer Aels 


Ce 


Example 3 


Beiter 12 
What is ics times eae 


Solution 


Li: Try it 3 


Te edliGye i 15 
2e pei 
What is : times 5d 


Your solution 


Solutions on p. S6 


Objective B To multiply whole numbers, mixed numbers, and fractions & 2 3) EY 


To multiply a whole number by a fraction or mixed number, first write the whole 
number as a fraction with a denominator of 1. 


=> Multiply: 4 x : 


® Write 4 witha 
_ #4) if i> denominator of 1; then 
7 7 7 multiply the fractions. 


When one or more of the factors in a product is a mixed number, write the mixed 
number as an improper fraction before multiplying. 


Nie ee se 2 
=» Multiply: 25x a 


1 
eA « Wika Oe : 
| 3 7 3 Fas ren | Write 2, as an improper 
2X =— xX = REN ae Aes 
3 14 3 14 Be 
1 1 


fraction; then multiply the 
fractions. 
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eee eee 
P PTAA Oe ee (Gk OR e 0 a6 SS 6.6 69 0 6 ee hp 0 68 6 6 8 8 
Seeeeceeeceeree ees meee eee ees 
CRC ODI C OP Ole wd if 2 ip 
EPCS dB Olea OP wale ew ee pe ee 


Example 4 You Try It 4 
Nees 6) 12 

Multiply: 7 oe Multiply: 52 74 3 

Solution Your solution 


pee 20, S12. 29 ~12 


x —_— = 
Ga lS 6 13 O13 


ee 
a rer 
C066 0 ome @ 8 6 0 4 08 06 68 60 2.6 0 OO 6 810 6 5 6 Ee. 2 8 6 ww 8O Se 0 6 6.6 Oe 6 OTROS Oo 


Example 5 You Try It 5 
Dis 1 
Find 5= times 4-. ive oe 1 
3 5 _ Multiply: oe x 67 
Solution : Your solution 
2. 1 79D 17-9 
5— X 4— = — X = = — 
3 Te Wager Vie Sc, a 
1 
AES ee) eae 
a= 2 2 Sree 
Example 6 : VARKER 
Multiply: 42 x7 Multiply: 32 x6 
Solution Your solution 
He FE Re aS fede Ns § 
4— XJ = — X—- = 
5 5 1 Syea | 
De bel ae 7, 154 4 
7 Ose a 
2 Solutions on p. S6 


«© To solve application problems @ 29) Gy 


The table at the left lists the length of steel rods and the weight per foot. The 
weight per foot is measured in pounds for each foot of rod and is abbrevi- 


ated as Ib/ft. 


v 


»» Find the weight of the steel bar that is 10- feet long. 


Strategy 
To find the weight of the steel bar, multiply its length by the weight per 
foot. 
3 tee 45 es 45 Soe! LS ij 
—~x2-=—xi= = —— = 26— 
Solution 107, - fi 5 A 3 63 


The weight of the 10--foot rod is 262 pounds. 


94 Chapter 2 / Fractions 


i 


example ff . : Ce 


An electrician earns $206 for each day worked. 
What are the electrician’s earnings for working 


1 
= D 
ve days: 


Strategy 
To find the electrician’s total earnings, multiply 
the daily earnings (206) by the number of days 


worked (45) ; 


2 
1 XO Y 
i x 4- = —— x= 
Solution 206 a5 i 5 
SMe) 
iL3 
= 927 


The electrician’s earnings are $927. 


Py 


The value of a small office building and the 
land on which it is built is $190,000. The value 


of the land is : the total value. What is the 
dollar value of the building? 


Strategy 
To find the value of the building: 


e Find the value of the land (1 x 190,000). 


e Subtract the value of the land from the total 
value (190,000). 


Sonrtiontir oO 000 ae 
4 4 
= 47,500 ¢ Value of 
the land 


190,000 — 47,500 = 142,500 
The value of the building is $142,500. 


eee eee e ero eee eres eee eesreeeeeeeseoeeereseoeseees 


~ You Try It 7 
Over the last 10 years, a house increased in 


value by 25 times. The price of the house 


10 years ago was $70,600. What is the value of 
the house today? 


Your strategy 


Your solution 


= 


You Try it 8 
A paint company bought a drying chamber and 
an air compressor for spray painting. The total 
cost of the two items was $60,000. The drying 


chamber’s cost was : of the total cost. What was 


the cost of the air compressor? 


Your strategy 


Your solution 


Solutions on pp. S6—S7 


eee eee rere 
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2.6 Exercises 


Objective A 


Multiply. 7 “I / >, 
ie) 

ae i. /¢ 5 unhe e7 at 
(as ae — Sat ae cay as 
an aie ae - oie is ee a 

5 es 6 Phy 7 AL 6 8 iNl3 
“16: 8 5 C6 toe 27 1 5 
1 6 3110 aes oan v 
Pyke ieee thee a i, eee ee 
Bory Be fi 5 8 ats 
Siro? ce 5 4 PEP eas 
ie ise (5% 16. 
Bee ig OE, 14. 53% 70! Gan? 8. aD 
ilyé ee 18 5, 16 19 ae 20 EE ee: 
mi iy 8 Sol: Sacaas lhe) Sri) sae ie 

Z28 
Toes ide ee Wie aches br Bee 
Seema eases 3. a way 4 
a1; ey 22. Bits 10° «8 d 12 
IO. <S 
/ 

aly rae A x ‘ ee 
POs Tate Nags OS Bas ale Aas 8° IG 
5 14 Seg 5,2 ¢ Pt oes 
29. 775 30. a Ag 31. i” 5 LY - 33 77 
19 48 
125 ee eee cL 
2238 be Vols Bh ery 7 ooe dan tga 64°. 95 
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cet; 15 
37. Multiply a and roe 


41. What is 4 times ©? 
2 ils) 
Objective B 
Multiply. 
3 
43. 4x— 44. 
8 
il 1 
47. —*xX<1=- 48. 
3 3 
Sil, S55 me 52 
: io : 
1 
55. a. x 3 56. 
1 3 
59. — xX 3= ' 
2 7 et 
1 
63. 3 xe 64. 
D 
(Win. {ereX ar 68. 
5 2 
Lis 22> X38 = TO 
8 5 


39. Find the product of : and =. 


6+ x0 
8 


38. Multiply = and 7 


40. Find the product of : and =. 


42. What is 5 times 


45. 


49. 


53; 


57. 


61. 


65. 


69. 


TK 


a 
3 


= 


17 


46. 


50. 


54. 


58. 


62. 


66. 


70. 


74. 


S| I 
— X — 
L 22 
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2 1 2 E) 
75. 2= xX 3— 76. ae 77 gis chy PO ee. 
5 12 3 20 ‘ 5 373 78. 37 255 
79. 104. x et 80. 122 x ic 81 52x gi 82 epic 
lek Range i aie ie 
: l 3 
83. Multiply 25 and 32. 84. Multiply 4) and 32. 
, 1 5 
85. Find the product of 2. and a 86. Find the product of 122 and 3a. 
87. What is 1= times 24? 88. What is 3+ times 24? 
fe > 8 it ' 


Objective C Application Problems 


89. Salmon costs $8 per pound. Find the cost of 25 pounds of salmon. 


2 . 1 ‘ : * 
90. Maria Rivera can walk 35 miles in 1 hour. At this rate, how far can Maria 


fom | 
walk in A hour? 


91. A board that costs $6 is 92 feet dong. One-third of the board is cut off. 
a. Without doing the calculation, is the piece being cut off at least 4 feet 
long? 
b. What is the length of the piece cut off? 


92. The perimeter of a square is equal to four times the length of a side of the 


16— in. 


: ; ; \ Bas 
square. Find the perimeter of a square whose side measures. 167 inches. 


93. To find the area of a square, multiply the length of one side of the square 
times itself. What is the area of a square whose side measures 5- feet? 


The area of the square will be in square feet. 
42 mi 
94. The area of a rectangle is equal to the product of the length of the rec- - 
tangle times its width. Find the area of a rectangle that has a length of oe 
reac Aft 
Ms miles and a width of 35 miles. The area will be in square miles. ie 
eS) 


95. A family budgets = of its monthly income of $3200 per month for housing 


and utilities. 
a. What amount is budgeted for housing and utilities? 
b. What amount remains for purposes other than housing and utilities? 
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96. - of a chemistry class of 36 has passing grades. : of the students with 


passing grades received an A. 
a. How many students passed the chemistry course? 
b. How many students received A grades? 


97. The parents of the Newton Junior High School Choir members are 
making robes for the choir. Each robe requires 22 yards of material at a 


cost of $8 per yard. Find the total cost of 24 choir robes. 


The table at the right shows the length of steel rods and their weight per foot. 
Use this table for Exercises 98 to 100. 


98. Find the weight of the 65 -foot steel rod. 


Length (ft) Weight (Ib/ft) 


99. Find the weight of the 124 -foot steel rod. 
100. Find the total weight of the 82-foot and the 10=-foot steel rods. 


101. The manager of a mutual fund has 5 of the portfolio invested in bonds. 


Of the amount invested in bonds, : is invested in corporate bonds. What 


fraction of the total portfolio is invested in corporate bonds? + 
APPLYING THE CONCEPTS 


102. The product of 1 and a number is 7 Find the number. 


103. Our calendar is based on the solar year, which is 365- days. Use this fact 


to explain leap years. 


104. Is the product of two positive fractions always greater than either one of 
the two numbers? If so, explain why. If not, give an example. 


105. Which of the labeled points on the number line 


}-e—s—_+—_ +>} --——_2——_| 
at the right could be the graph of the product of Oreos eal Dp > ew 33 
B and C? 
Oo 6 


106. Fill in the circles on the square at the right 


Lege tit sac2s aor 3 


-acti 
with the fractions BTR? oo Ge: 1;, and 


22 so that the product of any row is equal to =. | 
(Note: There is more than one possible answer.) 
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Division of Fractions and 
Mixed Numbers 


2 & , 
Objective A To divide fractions «2 a Q 


The reciprocal of a fraction is the fraction with the numerator and denomina- 


tor interchanged. 


; Ones 
The reciprocal of = is 
3 2 


The process of interchanging the numerator and denominator is called inverting 
the fraction. 


To find the reciprocal of a whole number, first write the whole number as a frac- 
tion with a denominator of 1; then find the reciprocal of that fraction. 

The reciprocal of 5 is ee (Think 5 = 2 

Reciprocals are used to rewrite division problems as related multiplication prob- 
lems. Look at the following two problems: 


sf 5 ] 
8+2=%4 8x-=4 
2 


8 divided by 2 is 4. 8 times the reciprocal of 2 is 4. 


« 


“Divided by” means the same as “times the reciprocal of.” Thus “+ 2” can be 


J 


replaced with “x > ’ and the answer will be the same. Fractions are divided by 


making this replacement. 


Feorh Ao aS 
™ Divide: eae 
Coes Dee 24 epee 
Say aes OI ey 3003 
Example 1 i You Try It 1 A 
Divide: 3+ 5 Divide: 5+ 3 
Soluti ay oh eee Your solution 
ees 6 8 4 84 
Mies 145 1 
i. apts Rea ey a, 9 ae O 
Example 2 You Try It 2 7 A ‘ 
Divide: 2+= Divide: iat 
Pareto ese lo 420 : 
i a Your solution 
eon ees 9s 5 12 52 12 
1 1 
5 ee ee 
ee ‘ z Solutions on p. S7 
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Objective B | 


To divide whole numbers, mixed numbers, and fractions & | 


To divide a fraction and a whole number, first write the whole number as a frac- 
tion with a denominator of 1. 


»» Divide: : = 5 


oe 3 e Write 5 with a denominator of 
5 35 1. Then divide the fractions. 


Sey ols Pe 
=X —= 
1 la sgh thks 


When a number in a quotient is a mixed number, write the mixed number as an 
improper fraction before dividing. 


aes 13 4 
at DD : Sa 
ivide: Lae ae 


Write the mixed numbers as improper fractions. Then divide the fractions. 


1 1 1 
fee? wer 28.5 25 202355 2 PLETED Tf & 3 ee 
(SeecrS- Disp aiare 15. lta 3 B-2-2-2-3 18 
as ee Try it 3 
Divide : by 5. Divide 2 by 6. 
Solution Your solution 
4 (Aer eiost SIAC 1 
StS Se ee 
9 9 1 Oiaeees) . 
4-1 a De), at 4 
Gye Sy ec oye ene) 
eas hi Try It 4 
Find the quotient of = and 2—. Find the quotient of 122 and 7. 
Solution Your solution 
3 1 SF. All 3 10 
8 LORES TOMAS Seis el 
il 1 
be 30 = Be 2 be 
eo Pe IN Pe eo EE OL TL | Whey 
1 1 
‘ERR: You Try It 5 


Divide: 25 : Ie 


Solution 
3} 5 {lil 12 


PTE cs Uleate= Seger easy 


Meet ik Pet Ei 
Divide: a 2% 


Your solution 
iL il it + ikl ° 7% \ 


4 Aa oeat 7 


HU iia Ti 
PRED ES Cae eds 


Pee Sea con 
Ne: 


Solutions on p. S7 
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eee ereeercecsreeevees Coot eeresrerereerreseeeece . oe . Se eee nee ar 
eee esos 
ey ee | eee eee eens 


Example 6 You Try It 6 
ey 1. Saal 
Divide: ive = ae Divide: 22 + 85 
Solution Your solution 
po a gt 28 £1 28 5 DS isn 
15 5 PS 5 be ea | Ry beet] 
1 1 
2227435. 4 
3°B-3-7 eae 
] 
ae ch) a ae 
Divide: 45 +7 Divide: 62 +4 
5 
Solution Your solution 
ee 35 
a ee Ae 8) 7 
1 
= Se oe ee = =) r 
ey 27-37 8S 
1 


Solutions on p. S7 


Example 8 You Try It 8 

A car used 155 gallons of gasoline on a Leon Dern purchased a 5 ounce gold coin for 
310-mile trip. How many miles can this car $195. What would a similar coin weighing 
travel on 1 gallon of gasoline? 1 ounce cost? 

Strategy Your strategy 


To find the number of miles, divide the 
number of miles traveled by the number of 
gallons of gasoline used. 


Your solution 


Solution 
Mersi0 31 
eles 5 
310 2 _ 310+2 
“Sei Sie 31 
1 
Bete 201 
ist 1 


The car travels 20 miles on 1 gallon of gasoline. 


Solution on p. S7 


102 Chapter 2 / Fractions 


| Example 9 | 


A 12-foot board is cut into pieces 22 feet long 


for use as bookshelves. What is the length of 
the remaining piece after as many shelves as 
possible are cut? : 


Remaining 
Piece 


Strategy 
To find the length of the remaining piece: 


e Divide the total length of the board (12) by 
the length of each shelf (24), This will give 


you the number of shelves cut, with a certain 
fraction of a shelf left over. 

e Multiply the fractional part of the result in 
Step 1 by the length of one shelf to determine 
the length of the remaining piece. 


Solution 
(emi tos ni 2t4 
+2—-=—+-= x 
EAST Coes: Wipes a Pea ES 
a IG 
Midna aunts 


There are 5 pieces 27 feet long. 

There is 1 piece that is ; of 22 feet long. 
1 ee 2a) 
= NC 2— af 
3 Ars bet3 


The length of the piece remaining is 7 foot. 


$B 6% so) be ele ale nile ©. w love: sifeveie, eens, 0.6 i014 9 fee ele eit (elepeie a) sis ielslielenens ue: 6nehevs: 
ie Try It 9 ' 
A 16-foot board is cut into pieces 34 feet long 


for shelves for a bookcase. What is the length 
of the remaining piece after as many shelves as 
possible are cut? 


Your strategy 


Your solution 


Solution on pp. S7-S8 
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Objective A 


2.7 Exercises 


Divide. 

1 2 
eens 
3 5 

3 

5. O0O+- 
4 

to 16 

Paced 6nse39 
aes ae 
2h 4 
21 pirare 
° 15 5 
Of 3 
Tew inka 
33. 412 
e 2 


10. 


14. 


18. 


22, 


26. 


30. 


34. 


3.3 
70 
Aeneas 
cele ak 
pee 
ae 5 
10 5 
ear a 
pat 
te) 
ee) 
g 2 
28 
16 es 
Deak 
69 
3 


Section 2.7 / Division of Fractions and Mixed Numbers 103 


ik 


Le 


19: 


23% 


Def le 


a5 


5D. 


koe 
ee 
ag lS 
24° 36 
ie 
oy Ss 
2.4 
eh eg 
a ey 
Shake 
nate! 
ee) 
2.1 
a8 
2 
3° %9 
2 


12; 


16. 


20. 


24. 


28. 


32. 
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a 7 3 ae W 3 
37. Divide ri by ae 38. Divide rel by ae 

: é 5 3 ; ‘ 6 9 
39. Find the quotient of 7 and an, 40. Find the quotient of al and oon 


Objective B 


Divide. 

41. > 25 A222 = 43. 6+ 35 44. 55 =e Wl 
45. 65 = 5 46. : = 22 47. a = 42 48. 5 = I= 
49, 8 +25 50. 32 + 32 51. 42 +21 52: 65 + = 
55: 5 +25 54. i : BS: 2 +52 56. = +32 
te Sea 58. = + : 59. at 28 60. a+ 3— 
61. 2 = 25 62. 72 » I 63. I> + * 64. 16+ : 
65. 24 66. 13524 67. 16> I 68. 9x2 
69. 162 oe 5 70. 242 = 22 TN. I; 4 5 12; re +0 
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rey 


76. 


tie 


82. 


84. 
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3 1 
2 cae 
5 10 74. 45% ~ 15 
1 2 
5) rhe 8 - 
8 13 1 7 
Divide 7 by 52. ee eennics 
ee ear 83. Divide aA ON Nee. 


Find the quotient of 8- and I>. 
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Objective C Application Problems 


86. 


87. 


88. 


89. 


90. 


91. 


oz 


mes ge 
Individual cereal boxes contain q ounce of cereal. How many boxes can 


be filled with 600 ounces of cereal? 


A box of Post’s Great Grains cereal costing $4 contains 16 ounces of 


1 : : 
cereal. How many |, -ounce portions can be served from this box? 


A =-carat diamond was purchased for $1200. What would a similar dia- 


mond weighing 1 carat cost? 


The Inverness Investor Group bought 82 acres of land for $200,000. What 


was the cost of each acre? 


KU Energy stock is offered for $312 per share. How many shares can you 
buy for $1265? 


A nut moves = inch for each turn. Find the number of turns it will take 


her 
for the nut to move L inches. 


The Hammond Company purchased 9= acres for a housing project. One 
and one-half acres were set aside for a park. 
a. How many acres are available for housing? 


b. How many 7-acre parcels of land can be sold after the land for the park 


is set aside? 


More ANZ et Tee 
2 

PY) 3 
be BO 
a 32 

3 27 
Bhilai le 
8 32 


85. Find the quotient of - and 35. 


106 


03. 


94. 


95: 


APPLYING THE CONCEPTS 


96. 


O97: 


98. 


99: 


100. 


101. 


102. 


Chapter 2 / Fractions 


A chef purchased a roast that weighed 10= pounds. After the fat was 
trimmed and the bone removed, the roast weighed 97 pounds. 
a. What was the total weight of the fat and bone? 


1 é é 
b. How many 3 Pound servings can be cut from the trimmed roast? 


A 15-foot board is cut into pieces 35 feet long for a bookcase. What is 


the length of the piece remaining after as many shelves as possible 
have been cut? 


A scale of ; inch to 1 foot is used to draw the plans for a Wall 


house. The scale measurements for three walls are given in 
the table at the right. Complete the table to determine the 
actual wall lengths for the three walls a, b, and c. 


ie Bon ; 
On a map, two cities are ae inches apart. If = inch on the map repre- 


sents 60 miles, what is the number of miles between the two cities? 


Is the quotient always less than the dividend in a division problem? 
Explain. 


Fill in the box to make a true statement. 


Si tial 2 
ora om Paw 


ei 
b. = ae 
A page of type in a certain textbook is 7; inches wide. If the page is 


"3 


Nie 


Hele ‘ 3 3) 
divided into three equal columns, with = inch between columns, how 


wide is each column? 


A whole number is both multiplied and divided by the same proper frac- 
tion. Which is greater, the product or the quotient? 


Fractions are multiplied by multiplying the numerators and multiplying 
the denominators. Consider dividing fractions in a similar manner. 
Divide the numerators and divide the denominators. 


42 4+?2 2 


cs ios 
This gives the same answer as the traditional method. 
tec Wee 


| LSgctomanione y 230var3 
Try this method for the following division problems. 
4+ 2 5) ie) 


1 oe au 2 
3 pan ae) SAC lr) rio. 


a. 


X|wn 


Does the method of dividing fractions shown above always work? Give 
an example of when the traditional method would be a better choice. 


Scale 


Actual Wall Length 
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) 
Objective A 


Point of Interest 


( Pisa, who was also 
call acci (c. 1175-1250), 
is credited with bringing the 
Hindu-Arabic number system to 
the Western world and 
promoting its use instead of 
the cumbersome Roman 
numeral system. 

He was also influential in 
promoting the idea of the 
fraction bar. His notation, 
however, was very different 
from what we have today. 


For instance, he wrote a 
Ane 


to mean Z a Eo which 
The Teme" 
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Order, Exponents, and the Order 
of Operations Agreement 


To identify the order relation between two fractions & 22) Cy 


Recall that whole numbers can be graphed as points on the number line. Frac- 
tions can also be graphed as points on the number line. 


a 
The graph of — on —+—_+—_—_+—_+—_+—_+_+_+_+_ +_ +++ ++ > 
4 Oe Peis ih eer Gee 2 0 10 ies eet 
the number line 4 4 4 4 4 4 4 4 4 4 4 4 


The number line can be used to determine the order relation between two frac- 
tions. A fraction that appears to the left of a given fraction is less than the given 
fraction. A fraction that appears to the right of a given fraction is greater than 
the given fraction. 


oe aie ee eg 
<= = Wes Wee ee te = Se ele ke Pues 
8 68 8 68 GR gehen sar: B38 {8 8 8 88 4s 


To find the order relation between two fractions with the same denominator, 
compare the numerators. The fraction that has the smaller numerator is the 
smaller fraction. When the denominators are different, begin by writing equiva- 
lent fractions with a common denominator; then compare numerators. 


ny A 11 
»» Find the order relation between a and = 


23 The LCM of 18 and 8 is 72. 
equals ae 
11 44#— Smaller numerator 1] 5 Se all 
ee —=<= or —>— 
ine 72 1 8 Se Te 
5 _ 45 < Larger numerator 
8 di 
Example 1 Place the correct symbol, < or >, You Try It‘ Place the correct symbol, < or 
between the two numbers. >, between the two numbers. 
See 7 2 ped 
‘1 18 14 Ot 
5 lis i 14 . 
i Se —_— = — Your solution 
Solution es 36 rere 
Dhak 
hig) 18 


Objective B To simplify expressions containing exponents 


Solution on p. S8 


Cd 


Repeated multiplication of the same fraction can be written in two ways: 


Nas Exponent 
or (4) 


The exponent indicates how many times the fraction occurs as a factor in the 


1 
multiplication. The expression (+) is in exponential notation. 
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Example 2 Vat ae his Try It 2 So si 
Simplify (2) (2) Simplify: (Z) (2) 
Solution Pay > Wet eet eee | Mei Your solution 
6 5 Q © © Deeto 
1 1 / 1 1 
PS OVS SS 8 5 


Solution on p. S8& 


To use the Order of Operations ees 
Agreement to simplify expressions ©: 


Objective C 


The Order of Operations Agreement is used for fractions as well as whole 
numbers. 


Do ail operations inside parentheses. 

Simplify any number expressions containing exponents. 

Do multiplications and divisions as they occur from left to right. 
Do additions and subtractions as they occur from left to right. 


4 aN 2004 : : 
a = (5) x (2 4 s) 1. Perform operations in parentheses. 
wV-_——aY 
14 ete? ane 
aaicen) ear 2. Simplify expressions with exponents. 
1 tes 22 set tn 
(ee Ae 3. Do multiplications and divisions as they occur 
a from left to right. 
14 11 aes : 
ns evs 4. Do additions and subtractions as they occur 
— from left to right. 


One or more of the above steps may not be needed to simplify an expression. In 
that case, proceed to the next step in the Order of Operations Agreement. 


as 3 4 Be Try It 3 Simplify: 
Simplify: (3) = (; ae i) i \2 1 | 5 
4 Barart> fd ee a ae 
(3) (4 :) 13 
Solution (3) a (3 a i) Your solution 
4 8 12 ' 
32) (Z ath 7 
(3) ' Z) ton = 24 
POL 2A inane 
ko 7 14 14 


Solution on p. S8 
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2.8 Exercises 


Objective A 
Place the correct symbol, < or >, 


Lie 19 


aa > 
40 
6; 
10. 
14. 
4 
+) 18. 
oa 22. 
2.) 
vi i P 8 26. 
8 9 
2 30. 
3 


Section 2.8 / Order, Exponents, and the Order of Operations Agreement 


between the two numbers. 


92 19 : 
103 103 : 
ere 7. 
16 24 
als i. 
a> 412 
‘ Z 
ae 15. 
i 

2 3 
A : 3 19. 
3 5 

6 2 
1)" (32 3 
9 35 

2 33 1 2 
fel (=e Ware = 27e 
are 
cS icine ole 
Sarto. 3 


Wir 


o|N 


salu 


123 


16. 


20. 


109 


28 
St 
fe 
[B= Tb) 
iw 
360 48 


110 


33; 


36. 


Se) 


42. 


45. 


Chapter 2 / Fractions 


Ble 5 cae 3 
(3) a ae (2) 25 


40. 


2D > 3 eS 
ava | ae Sess) | oie 
(3 | 2 se 8 (3 :) 
a ee) se See 
al een eee 465 (5) | See 
(5) « a) = (s) (a5) 


& | Ww 
LR 
o| & 
Sears 
N 

+ 
Nl Re 

= 
Sle 
gE 
Ww | hd 
See 
Ww 

dt 
WIN 


APPLYING THE CONCEPTS 


49. 


<%, The table at the right shows the results of a survey that asked 

- fast-food patrons their criteria for choosing where to go for fast 

food. For example, 3 out of every 25 people surveyed said that the 

speed of the service was most important. 

a. According to the survey, do more people choose a fast-food restau- 
rant on the basis of its location or the quality of the food? 

b. Which criterion was cited by the most people? 


we A farmer died and left 17 ee to be divided among 3 children. 


; The first child was to receive ; of the horses, the second child 


: of the horses, and the third child ; of the horses. The executor for 


the family’s estate realized that 17 horses could not be divided by 
halves, thirds, or ninths and so added a neighbor’s horse to the 
farmer's. With 18 horses, the executor gave 9 horses to the first child, 


_6 horses to the second child, and 2 horses to the third child. This 


accounted for the 17 horses, so the executor returned the borrowed 
horse to the neighbor. Explain why this worked. 


+3 D 
ee is a ar less than = , greater than = 37 or between ; and =? 


Pe ied (ene a rail 
25 3 6 18 


bee ey a ee 
oe Tae iD 
i.) 5 
. (=+—)e5 
af t :) 8 
(el OEE 
» —tlsts 
are) (3 ;) 


Zee, 
A ge 
Sas’ 


Fast-Food Patrons’ Top Criteria | 
for Fast-Food Restaurants 


Source: Maritz Marketing 
Research, Inc. 
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a Focus on Problem Solving 


Common Knowledge 


An application problem may not provide all the information that is needed to 
solve the problem. Sometimes, however, the necessary information is common 
knowledge. 


~™ You are traveling by bus from Boston to New York. The trip is 4 hours long. 
If the bus leaves Boston at 10 A.M., what time should you arrive in New York? 


What other information do you need to solve this problem? 
You need to know that, using a 12-hour clock, the hours run 
10 A.M. 
11 A.M. 
12 P.M. 
1 P.M. 


2 P.M. 


Four hours after 10 A.M. is 2 P.M. 


You should arrive in New York at 2 P.M. 


af 


~» You purchase a 34¢ stamp at the Post Office and hand the clerk a one-dollar 
bill. How much change do you receive? 
What information do you need to solve this problem? 


You need to know that there are 100¢ in one dollar. 


Your change is 100¢ — 34¢. 


100 — 34 = 66 


You receive 66¢ in change. 


What information do you need to know to solve each of the following problems? 


1. You sell a dozen tickets to a fundraiser. Each ticket costs $10. How much 
money do you collect? 


2. The weekly lab period for your science course is one hour and twenty min- 
utes long. Find the length of the science lab period in minutes. 


3. An employee’s monthly salary is $3750. Find the employee's annual salary. 


4. A survey revealed that eighth graders spend an average of 3 hours each day 
watching television. Find the total time an eighth grader spends watching TV 
each week. 


5, You want to buy a carpet for a room that is 15 feet wide and 18 feet long. Find 
the amount of carpet that you need. 
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a Projects and Group Activities 


Music In musical notation, notes are printed on a staff, which is a set of five horizon- 
tal lines and the spaces between them. The notes of a musical composition are 
grouped into measures, or bars. Vertical lines separate measures on a staff. The 
shape of a note indicates how long it should be held. The whole note has the 
longest time value of any note. Each time value is divided by 2 in order to find 
the next smallest time value. 


OS, a a a ee 
Pe Sea Be 
ae 

i. See Bae 


=tsSS3= 


Whole 


| 
2 : : E 32 64 


The time signature is a fraction that appears at the beginning of a piece of music. 
The numerator of the fraction indicates the number of beats in a measure. The 
denominator indicates what kind of note receives 1 beat. For example, music 


; ome 
written in 7 time has 2 beats to a measure, and a quarter note receives | beat. 


be ee ; 
One measure in Z time may have 1 half note, 2 quarter notes, 4 eighth notes, or 


any other combination of notes totaling 2 beats. Other common time signatures 


é 4 3 6 
include roam and = 


Ue 


Px 


4 
Explain the meaning of the 6 and the 8 in the time signature .. 


Give some possible combinations of notes in one measure of a piece written 


in é time 
i } 


. What does a dot at the right of a note indicate? What is the effect of a dot 


at the right of a half note? At the right of a quarter note? At the right of an 
eighth note? 


. Symbols called rests are used to indicate periods of silence in a piece of 


music. What symbols are used to indicate the different time values of rests? 


. Find some examples of musical compositions written in different time sig- 


natures. Use a few measures from each to show that the sum of the time 
values of the notes and rests in each measure equals the numerator of the 
time signature. 


Construction Suppose you are involved in building your own home. Design a stairway from 
the first floor of the house to the second floor. Some of the questions you will 


Run 


need to answer follow. 

What is the distance from the floor of the first story to the floor of the second 
story? 

Typically, what is the number of steps in a stairway? 

What is a reasonable length for the run of each step? 

What is the width of the wood being used to build the staircase? 


In designing the stairway, remember that each riser should be the same height, 
that each run shouid be the same length, and that the width of the wood used for 
the steps will have to be incorporated in the calculation. 
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Fractions of 
Diagrams 


Using Patterns in 
Experimentation 


Key Words 


The diagram that follows has been broken up into nine areas separated by heavy 
lines. Eight of the areas have been labeled A through H. The ninth area is shaded. 
Determine which lettered areas would have to be shaded so that half of the entire 
diagram is shaded and half is not shaded. Write down the strategy that you or 
your group use to arrive at the solution. Compare your strategy with that of other 


individual students or groups. 


Chapter Summary 


it es ile 
eel lS 
Ia B 
ai 
— 
Cc 
asl } — 
F 
== als 
lc | 
= —— 
e 
iE Bi 


Show how to cut a pie into the greatest num- 
ber of pieces with only five straight cuts of a 
knife. An illustration showing how five cuts 
can produce 13 pieces appears at the right. The 
correct answer, however, has more than thir- 
teen pieces. 


A reasonable question to ask is “How do I 
know when I have the maximum number of 
pieces?” To determine the answer, we suggest 
that you start with one cut, then two cuts, then 
three cuts, ... . Try to discover a pattern for the 
greatest number of pieces that each number of 
cuts can produce. 


Chapter Summary 


The least common multiple (LCM) is the smallest common multiple of two or 


more numbers. |p. 63] 


114 


Chapter 2 / Fractions 


The greatest common factor (GCF) is the largest common factor of two or more 
numbers. [p. 64] 


A fraction can represent the number of equal parts of a whole. |p. 67| 
A proper fraction is a fraction less than 1. |p. 67] 


A mixed number is a number greater than 1 with a whole-number part and a frac- 
tional part. [p. 67] 


An improper fraction is a fraction greater than or equal to 1. |p. 67| 


Equal fractions with different denominators are called equivalent fractions. 
ree 7G 


A fraction is in simplest form when there are no common factors in the numera- 
tor and the denominator. |p. 72] 


The reciprocal of a fraction is the fraction with the numerator and denominator * 


interchanged. The process of interchanging the numerator and denominator is 
called inverting the fraction. [p. 99] 


Essential Rules Addition of Fractions with the Same Denominator 


To add fractions with the same denominator, add the numerators and place the 
sum over the common denominator. |p. 75| 


Addition of Fractions with Unlike Denominators 


To add fractions with unlike denominators, first rewrite the fractions as equiva- 
lent fractions with the same denominator. Then add the numerators and place 
the sum over the common denominator. |p. 75| 


Subtraction of Fractions with the Same Denominator 


To subtract fractions with the same denominator, subtract the numerators and 
place the difference over the common denominator. |p. 83 | 


Subtraction of Fractions with Unlike Denominators 


To subtract fractions with unlike denominators, rewrite the fractions as equiva- 
lent fractions with the same denominator. Then subtract the numerators and 
place the difference over the common denominator. |p. 83 | 


Multiplication of Fractions 


To multiply two fractions, multiply the numerators and place the product over 
the product of the denominators. |p. 91 | 


Division of Fractions 
To divide two fractions, multiply by the reciprocal of the divisor. [p. 99] 


Order Relations Between Fractions 


To find the order relation between two fractions with the same denominator, 


compare the numerators. The fraction that has the smaller numerator is the 
smaller fraction. [p. 107] 
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is: 


15; 


i7 


& Chapter Review 


ayy Sit) sc : 
Write re simplest form. 


Express the shaded portion of the circles as 
an improper fraction. 


60606 


Place the correct symbol, < or >, between 
the two numbers. 


A 17 
18 24 


3 


: ‘ 275 1 
Simplify: 2(3 = *) ae 


Breed Meat | 53 
Divide: 8. ; 2% 


Write an equivalent fraction with the given 
denominator. 
Z 


eh De) 


Write an equivalent fraction with the given 


denominator. 
8 


‘fina 


Find the LCM of 18 and 12. 


10. 


12. 


14. 


16. 


18. 


Chapter Review 


3 
Simplify: (;) . = 


: 2D 2 
Find the total of are and S. 


Subtract: 1 82 


5) 
Sas 


Multiply: 25 x 32 


: 17 3 
Find ri decreased by ae 
Find the GCF of 20 and 48. 


Ae bla) erp 3 55 
What is an divided by = 


Rees eee) 
Multiply: eile 


Write “ in simplest form. 
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19. Add: : st- : + : 20. Subtract: 16 

21. Add: 42+ 22+ 112 22. Find the GCF of 15 and 25. 

23. Write 2 as a mixed number. 24. Simplify: (2 = a = S 

25. Add: = + 15 + 32 26. Find the LCM of 18 and 27. 

27. Subtract: 5 3 = 28. Write 22 as an improper fraction. 

29. Divide: 2 + > 30. Multiply: = x = 

31. What is = multiplied by =? 32. Express the shaded portion of the circles as a 


mixed number. 


@ & 


33. During three months of the rainy season, 52, 65, and 82 inches of rain fell. 


Find the total rainfall for the three months. 


' 34. A home building contractor bought 4 acres for $168,000. What was the 


cost of each acre? 


35. A 15-mile race has three checkpoints. The first checkpoint is 4> miles from 
the starting point. The second checkpoint is 5= miles from the first check- 


point. How many miles is the second checkpoint from the finish line? 


36.) A compact car gets 36 miles on each gallon of gasoline. How many miles 


3 
can the car travel on OF gallons of gasoline? 
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ii: 


13. 


ie Chapter Test 


Multiply: a x = 2 

Divide: 2+ 4. 
Write 92 as an improper fraction. 6. 
Write = in simplest form. 8. 
Simplify: (7) - (z) -4 10. 
Subtract: x = 7 12; 
Find the quotient of 65 and 32. 14. 


Chapter Test 117 


Find the GCF of 24 and 80. 


2 
Simplify: (3) (2 tc :) . 


What is 5+ multiplied by 1+? 


Place the correct symbol, < or >, between 
the two numbers. 
oe ee) 


a. 12 


Find the LCM of 24 and 40. 


Write = as a mixed number. 


Write an equivalent fraction with the given 


denominator. 
5 


oa 


118 


15. 


17; 


19: 


DAN 


Papa 


23. 


24. 


Zoe 


Chapter 2 / Fractions 


Add: 5 16. Subtract: 235 
if Q 
9 Tavs 
yl 
15 
Raho tea: 5 ! 2Ne tee, 
ness Ly a Eee 
What is 76 Minus 55: 18. Simplify: (2) a 
Faeries: see 17, 
Add: iG 20. What is 12 75 More than 2G: 
Express the shaded portion of the circles as an improper fraction. 


i dy 


An electrician earns $240 for each day worked. What is the total of the elec- 


Bees, 3 : 1 
trician’s earnings for working a5 days? 


: | ; ‘ 
Grant Miura bought Us acres of land for a housing project. One and three- 
fourths acres were set aside for a park, and the remaining land was devel- 


oped into 5-acre lots. How many lots were available for sale? 


Chris Aguilar bought 100 shares of a utility stock at $24- per share. The 
stock gained $52 during the first month of ownership and lost $22 during 


the second month. Find the value of one share of the utility stock at the end 
of the second month. 


; ine ; 
In 3 successive months, the rainfall measured i inches, 72 inches, and 


22 inches. Find the total rainfall for the 3 months. 
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if: 


f3. 


iD. 


€ Cumulative Review 


Round 290,496 to the nearest thousand. 2. 


Find the product of 926 and 79. 4. 


Simplify: 4-(6-3)+6-1 6. 
Find the LCM of 30 and 42. 8. 
Write 73 as an improper fraction. 10. 
Write an equivalent fraction with the 12: 
given denominator. 
$e heli 2 
16 48 
What is 2 more than —? 14. 
16 {2° 

ind 2 a 16. 

Find 5 less than ch 


119 


Cumulative Review 


Subtract: 390,047 


= 98,769 


Divide: 57)30,792 


Find the prime factorization of 44. 


Find the GCF of 60 and 80. 


eS : 
Write 7 asa mixed number. 


Write ~ in simplest form. 


Subtract: 5 . 
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eee nr ROPES 
17. Multiply: Aaa 18. Multiply: 33 x 25 
19. Divide: < = 2 20. Find the quotient of 6~ and 2-. 
Mi Shines (se ol, Stine (ae +) + (2) 
‘ oe eke 9 ‘ Owes 5 


23. Molly O’Brien had $1359 in a checking account. During the week, Molly 
wrote checks for $128, $54, and $315. Find the amount in the checking 
account at the end of the week. 


24. The tickets for a movie were $5 for an adult and $2 for a student. Find the 
total income from the sale of 87 adult tickets and 135 student tickets. 


25. Find the total weight of three packages that weigh 15 pounds, 72 pounds, 


and 25 pounds. 


26. A board 22 feet long is cut from a board 73 feet long. What is the length of 


the remaining piece? 


27. Acar travels 27 miles on each gallon of gasoline. How many miles can the 


1 : 
car travel on oe gallons of gasoline? 


: | ; 
28. Jimmy Santos purchased 10, acres of land to build a housing development. 
Jimmy donated 2 acres for a park. How many z-acre parcels can be sold 


from the remaining land? 
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Chapter Decimals 


Objectives 


Section 3.1 


A To write decimals in standard form and in 
words r 


B To round a decimal to a given place value 


Section 3.2 


A To add decimals 
B To solve application problems 


Section 3.3 


A To subtract decimals 
B To solve application problems 


Section 3.4 


A To multiply decimals 
B To solve application problems 


Section 3.5 


A To divide decimals 
B To solve application problems 


Recycling empty soda cans is easy and enables the tin to be 
reused, which saves our natural resources. Recycling centers 
offer money as an incentive for dropping off empty cans. The 
Section 3.6 cans are weighed and, for each pound donated, a certain 
amount of money is offered. Both the weight and the payment 
are numbers calculated using decimals. Exercises 122 and 
123 on page 142 are examples of how a recycling center 


A To convert fractions to decimals 
B To convert decimals to fractions 


C To identify the order relation between two 
decimals or between a decimal and a rewards the recycling of products. 


fraction 


" Need help? For on-line student resources, such 
ey) as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


Copyright © Houghton Mifflin Company. All rights reserved. 


37 + 8892 + 465 


844 x 91 


6. 2403 — 765 


8. 23)6412 


Maria and Pedro are siblings. Pedro has as many brothers as sisters. Maria 
has twice as many brothers as sisters. How many children are in the family? 
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Introduction to Decimals 


Objective A To write decimals in standard form and in words t : 


The smallest human bone is found in the middle ear and measures 0.135 inch in 
length. The number 0.135 is in decimal notation. 


ay 


Note the relationship between fractions and numbers written in decimal 


notation. 
27 
system He wrote —"— 5 to Three tenths Three hundredths Three thousandths 
3 3 
7 2 3 
means +—-+ : sare aa hl HS a i 1 apps as 
10°10 > 10 10 = 100 0.03 1000 0-008 
1 zero | decimal place 2 zeros 2 decimal places 3 zeros 3 decimal places 
A number written in decimal nota- Sin! ; 7089 
tion has three parts. Whole-number Decimal Decimal 
2 part point part 


A number written in decimal notation is often called simply a decimal. The posi- 
tion of a digit in a decimal determines the digit’s place value. 


a? 


In the decimal 351.7089, the posi- 

tion of the digit 9 determines that 

its place value is ten-thousandths. 
’ 


When writing a decimal in words, write the decimal part as though it were a 
whole number. Then name the place value of the last digit. 


0.6481 Six thousand four hundred eighty-one ten-thousandths 


549.238 Five hundred forty-nine and two hundred thirty-eight thousandths 
(The decimal point is read‘as “and.”) 


To write a decimal in standard form, zeros may have to be inserted after the 
decimal point so that the last digit is in the given place-value position. 


Five and thirty-eight hundredths 
8 is in the hundredths place. 538 


Nineteen and four thousandths 


4 is in the thousandths place. 19.004 
Insert two zeros so that 4 is in 
the thousandths place. 


Seventy-one ten-thousandths 


1 is in the ten-thousandths 0.0071 
place. Insert two zeros so that 
1 is in the ten-thousandths place. 
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ue 1 Write 307.4027 in words. © You Try It 1 Write 209.05838 in words. 
Solution Three hundred seven and four Your solution 
thousand twenty-seven ten- 
thousandths | 
Eerie esa ts 4 1 ee Oe Oh eee PEEL COPE REE CES AD BER SAL EE PETER REE: | BG Suid o ClO MID OC O CCID OR Oe UG OT OD OG tad Olea 
Sec 2 Write six hundred seven and ‘ie Try It 2 Write forty-two thousand and 
seven hundred eight hundred- two hundred seven millionths in 
thousandths in standard form. standard form. 
Solution 607.00708 Your solution 


Solutions on p. S& 


To round a decimal to a given place value 


\ Objective B_ 


Rounding decimals is similar to rounding whole numbers, except that the dig- 
its to the right of the given place value are dropped instead of being replaced 
by zeros. 


If the digit to the right of the given place value is less than 5, drop that digit and 
all digits to the right. If the digit to the right of the given place value is greater 
than or equal to 5, increase the number in the given place value by 1 and drop 
all digits to its right. 
»» Round 26.3799 to the nearest hundredth. 
Given place value 
26.3799 
9>5 Increase 7 by 1 and drop all digits to the right of 7. 
26.3799 rounded to the nearest hundredth is 26.38. 


‘as 3 Round 0.39275 to the nearest ten- ee Try It 3 Round 4.349254 to the nearest 
thousandth. hundredth. 


Solution faa Given place value Your solution 


sleep eoe} aie se. S10 10e e116 Ohes6 1016) 6/6. e7e) 6) 8 (O1¥he, 6.07 ¢ 6) oleve, 6 60) ee 0\e).6 €)6, 066 eiwte) ech ee) & ora 8, e'o\0)@ 01016 (8) 6 ie) 6 6 letevelel ee) 6 lelielels e)\ele\b\e s)-s10. 5) ve) 6s iefalel's si aberenerenere 


fees 4 Round 42.0237412 to the nearest You Try It 4 Round 3.290532 to the nearest 
hundred-thousandth. hundred-thousandth. 


Solution Fatal Given place value Your solution 
42.0237412 
(eee) 
42.02374 


Solutions on p. S8 
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Name the place value of the digit 4. 


i. 


Write each decimal in words. 


 P 


is. 


17. 


21. 


25. 


36.8497 


0.27 


36.4 


10.007 


0.0293 


276.3297 


4625.0379 


pa 


10. 


14. 


18. 


Doe 


26. 


0.473129 


0.92 


20.009 


0.0717 


418.3115 


2986.0925 


Write each decimal in standard form. 


2. 


oP 


a2. 


a5: 


Seven hundred sixty-two thousandths 


Sixty-two millionths 


Eight and three hundred four ten- 


thousandths 


Three hundred four and seven 


hundredths 


30. 


32. 


34. 


36. 
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3. 107.35846 4. 2.03415 
7. 1.005 8. 3.067 

11. 0.00035 12. 0.00092 
15. 52.00095 16. 64.00037 
19. 6.324 20. 8.916 

23. 216.0729 24. 976.0317 
27.\ 1.00001 28. 3.00003 


Two hundred ninety-five thousandths 
Forty-one millionths 


Four and nine hundred seven ten- 
thousandths 


Eight hundred ninety-six and four hundred 
seven thousandths 


126 


37. 


39. 


Chapter 3 / Decimals 


Three hundred sixty-two and forty-eight 38. Seven hundred eighty-four and eighty-four 


thousandths thousandths 
Three thousand forty-eight and two thou- 40. Seven thousand sixty-one and nine thou- 
sand two ten-thousandths sand one ten-thousandths 


ObjectiveB , 


Round each decimal to the given place value. 


41. 


44. 


47. 


50. 


2. 


54. 


7.359 Tenths 42. 6.405 Tenths 43. 23.009 Tenths 
89.19204 Tenths 45. 22.68259 Hundredths 46. 16.30963 Hundredths 
7.072854 Thousandths 48. 1946.3745 Thousandths 49. 62.009435 Thousandths 
0.029876 Ten-thousandths 51. 0.012346 Ten-thousandths 

1.702596 Nearest whole number 53. 2.079239 Hundred-thousandths 

0.0102903 Millionths 55. 0.1009754 Millionths 


APPLYING THE CONCEPTS 


56. 


58. 


59: 


To what decimal place value are timed events in the Olympics recorded? 
Provide some specific examples of events and the winning times in each. 


Provide an example of a situation in which a decimal is always rounded 
up, even if the digit to the right is less than 5. Provide an example of a situ- 
ation in which a decimal is always rounded down, even if the digit to the 
right is 5 or greater than 5. (Hint: Think about situations in which money 
changes hands.) 


Indicate which zeros of the number, if any, need not be entered on a 
calculator. 
as 23500 b. 0.000235 c. 300.0005 d. 0.004050 


a. A decimal number was rounded to 6. Between what two numbers, to 
the nearest tenth, was the number? 

b. A decimal number was rounded to 10.2. Between what two numbers, 
to the nearest hundredth, was the number? 
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Objective A 


Point of Interest 


tevin (1548-1620) was 
e first to name decimal 

nbers. He wrote the number 
2345 ds 250" 3 14 2 5 3.He 
called the whole-number part 
the commencement, the tens 
digit was prime, the 
hundredths digit was seconds, 
the thousandths digit was 
thirds, and so on. 


Find the sum of 42.3, 162.903, and 
65.0729. % 


Example 1 


Bode. 


Solution ADS 


162.903 
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Addition of Decimals 


To add decimals & 33) ( ) 


7) 
ey 


To add decimals, write the numbers so that the decimal points are on a vertical 
line. Add as for whole numbers, and write the decimal point in the sum directly 
below the decimal points in the addends. 


=> Add: 0.237 + 4.9 + 27.32 


Note that by placing the decimal 
points on a vertical line, we make 
sure that digits of the same place 
value are, added. 


eee meee ee eee ewe ee ETH HEHE HHH HHO HEHEHE HEHEHE ESE EEE HEHEHE HHT HHH HEHEHE HEHE HHH HEHEHE HEHEHE 


Find the sum of 4.62, 27.9, and 
0.62054. 


You Try It 1 


Your solution 


65,0729 
DI 2LIo 


ee 


Add: 0.83 + 7.942 + 15 


Example 2 


Dp 


Solution 0.83 


7.942 
aad: 


Pf gy 


Sie laid mio 8 (ele leseteelelel 6.8 a 0.6 6. 415-8. 06 0.0 OE a6m te ARON © 8G Chee: OTSA MINS (Oe e OLAe Rye! OOO 6 (OLE R AES S OLS KOR aie ASS ULe LeeLee 


You Try It 2 Add: 6,05 127-0:374 


Your solution 


Solutions on pp. S8-S9 


Estimating the Sum of Two or More Decimals 


Estimate and then use your calculator to find 23.037 + 16.7892. 


231037 =a es 
+ 16,7892 = 4 V7 


To estimate the sum of two or more 
numbers, round each number to the 
same place value. In this case, we will 
round to the nearest whole number. 
Then add. The estimated answer is 40. 


Now use your calculator to find the 
exact sum. The exact answer is 
39.8262. 
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Objective B To solve application problems 


“™, A study determined the average amounts ee. So 
| : : . Chore Girls Boys 
“that boys and girls aged 12 to 16 are paid oe 
for the chores shown in the table at the right. 
Use the figures in the table for Example 3 and 
You Try It 3. 
Source: Copyright © 2000 Time, Inc. Reprinted by 
permission. 
eee 3 Be Try It 3 
On average, what would a girl be paid during a On average, what would a boy be paid during a 
week in which she did each one of the chores week in which he did each one of the chores 
listed in the table? listed in the table? 
Strategy Your strategy 


To find the amount she would be paid, add the 
amounts in the column headed “Girls.” 


Solution Your solution 
1.93 +.1.30:+ 1.41 + 1.35 + 1:73 
+ 1.65 + 1.52 + 1.07 + 2.21 = 14.17 
For performing each one of the chores listed, a 
girl would be paid, on average, $14.17. 


COCO HOHE CeCe HEHEHE HEHEHE EEHH HEHEHE EHO HEE OH OTE RE ome ee eee Teese ee HOSE HEHE oe ESO RECTOR ORE CCC CCC Oe eS ECD OE 


‘Example 4 You Try It 4 

Dan Burhoe earned a salary of $138.50 for Anita Khavari, an insurance executive, earns a 
working 3 days this week as a food server. He salary of $875 every 4 weeks. During the past 
also received $42.75, $35.80, and $59.25 in tips 4-week period, she received commissions of 
during the 3 days. Find his total income for the $985.80, $791.46, $829.75, and $635.42. Find 
3 days of work. her total income for the past 4-week period. 
Strategy Your strategy 


To find the total income, add the tips (42.75, 
35.80, and 59.25) to the salary (138.50). 


Solution Your solution 
138.50 + 42.75 + 35.80 + 59.25 = 276.30 


Dan’s total income for the 3 days of work was 
$276.30. 


Solutions on p. S9 
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3.2 Exercises 


Objective A 


Add. 
Ps, 16,008 + 2.0385 + 132.06 fe Se LOS 79 ARa16,5 Be 15792 07 2.0520 
a Sere 1.09 + 26.5027 Be 3.02 6257-4" 3,924 6. 9.06 + 4.976 + 59.6 
a. 52,006 +995 + 0.927 3. Or826°% 6.76 + 79.005 92 4507-29 62 ie 
10. 0.3 ive 0.29 p2e 1.007 is: ip, 
+ 0.07 + 0.4 + Zell 29.005 
14. 4.9257 hee 8.72 16. 62.4 17. 8 
Pooh Uhe poo 075 eval 89.43 
+— 9.0063 Be 2150 + 692.44 +e. f.UGS9 


Estimate by rounding to the nearest whole number. Then use your calculator to add. 


18. 342.42 1): 2199 20. PR) ZN. 678.92 
89.625 0.872 82.65 97.6 
+ 176.2 F342 + 46.923 + 4235 


Objective B Application Problems 


22. A family has a mortgage of $814.72, a Visa bill of $216.40, and an electric 
bill of $87.32. Estimate by rounding the numbers to the nearest hundred 
dollars, and then calculate the exact amount of the three payments. 


23. Find the length of the shaft. 24. Find the length of the shaft. 


1.63 in. 


Length 


130 


20. 


26. 


27. 


28; 


29: 


30. 


_ The table at the right shows the number of self-employed 
' people, in millions, in the United States. They are listed by 
annual earnings. Use this table for Exercises 28-30. 


Chapter 3 / Decimals 


You have $2143.57 in your checking account. You make deposits 
of $210.98, $45.32, $1236.34, and $27.99. Find the amount in your 


- checking account after you have made the deposits if no money has been 


withdrawn. 


The perimeter of a triangle is the sum of the lengths of the three sides of 
the triangle. Find the perimeter of a triangle that has sides that measure 
4.9 meters, 6.1 meters, and 7.5 meters. 


2 The world’s population in 2050 is expected to be 8.9 billion people. 

It is projected that in that year, Asia’s population will be 5.3 billion 
and Africa’s population will be 1.8 billion. What are the combined popu- 
lations of Asia and Africa expected to be in 2050? (Source: United Nations 
Population Division, World Population Prospects) 


4.9m 


We sy0e 


How many self-employed people earn less than $50,000? 


Source: U.S. Small Business Administration 
A 


How many self-employed people earn $5000 or more? 


How many people in the United States are self-employed? 


APPLYING THE CONCEPTS 


The table at the right gives the prices for selected products in a grocery store. 
Use this table for Exercises 31 and 32. 


31. 


32. 


33: 


Does a customer with $10 have enough money to purchase raisin bran, 
bread, milk, and butter? 


Name three items that would cost more than $7 but less than $8. (There 
is more than one answer.) 


Can a piece of rope 4 feet long be wrapped around the box shown at the 
right? 


1.4 ft 


1.4 ft 


1.4 ft 
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Subtraction of Decimals 


Objective A To subtract decimals 32) i) 


To subtract decimals, write the numbers so that the decimal points are on a ver- 
tical line. Subtract as for whole numbers, and write the decimal point in the dif- 
ference directly below the decimal point in the subtrahend. 


™ Subtract 21.532 — 9.875 and check. 


Placing the decimal points on a ver- 
tical line ensures that digits of the 
same place value are subtracted. 


Ti Wane a | 


Check: Subtrahend 9.875 
e. + Difference sr IL@57/ 
= Minuend AN SSP 
=> Subtract 4.3 4 1.7942 and check. 
Sie at2, O90 i te 
A. 2 B09 If necessary, insert zeros in the Check: 1.7942 
= Lek minuend before subtracting. 122.5056 
22285 8 4.3000 
Example 1 Subtract 39.047 — 7.96 and You Try It 1 Subtract 72.039 — 8.47 and 
check. check. 
8 9 14 eel 
Solution 39.047 Check: 7.96 Your solution 
= 7 96 + 31.087 
Sin mane ones 39.047 
Example 2 Find 9.23 less than 29 and check. You Try It 2 Subtract 35 — 9.67 and check. 
mis. 9°16 Fs ool 
Solution 29.88 Check: 9.23 Your solution 
— 9.23 OT. 
19.77 29.00 
¢ 
Eemale 3 Subtract 1.2 — 0.8235 and You Try It 3 Subtract 3.7 — 1.9715 and 
check. check. 
0 11 9 9 10 om : 
Solution 1.20909 Check: 0.8235 Your solution 
—0.8235 + 0.3765 
Or1347 6D 1.2000 


Solutions on p. S9 
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Estimating the Difference Between Two Decimals 


Estimate and then use your calculator to find 820.2306 — 475.74815. 


To estimate the difference between two 
‘numbers, round each number to the 


820.2306 =~ 
— 475.74815 


820 


same place value. In this case we will 
round to the nearest ten. Then subtract. 
The estimated answer is 340. 


Now use your calculator to 4 Wt ie lial 


It 


find the exact difference. The 
exact answer is 344.48245. 


_ Objective B 


Example 4 
You bought a book for $15.87. How much 
change did you receive from a $20.00 bill? 


: 


Strategy 
To find the amount of change, subtract the cost 
of the book (15.87) from 20.00. 


20.00 
leo 


4.13 


Solution 


You received $4.13 in change. 


Ive Try It 4 
Your breakfast cost $6.85. How much change 
did you receive from a $10.00 bill? 


Your strategy 


Your solution 


CPC oH eee Hoe Eee eee E EE HE SHH EHEC HHO ESCH HOC OMe eer eereeenereseeereeerenereerereeeseebeeresreeresececeoececs 


& 
: Example 5 ee Try It 5 


You had a balance of $87.93 on your student 
debit card. You then used the card, deducting 
$15.99 for a CD, $6.85 for lunch, and $8.50 for 
a ticket to the football game. What is your new 
student debit card balance? 


Strategy 

To find your new debit card balance: 

e Add to find the total of the three deductions 
(15.99 + 6.85 + 8.50). 

e Subtract the total of the three deductions 
from the old balance (87.93). 


Solution 15.99 87.93 
6.85 = Sil, 34! 
+ 8.50 56.59 


31.34 total of deductions 


Your new debit card balance is $56.59. 


You had a balance of $2472.69 in your 
checking account. You then wrote checks for 
$1025.60, $79.85, and $162.47. Find the new 
balance in your checking account. 


Your strategy 


Your solution 


Solutions on p. SI 
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3.3 Exercises 
Objective A 
Subtract and check. 


oe 24.037 — 15.44 


oO) tf OS 


9.905.005, 29.1274 


1S 0.32 
— 0.0058 
17 352-16 
= 90.994 


21> 362.394 
— 19.4672 


calculator to subtract. 


28. 93.079256 
— 66.09249 


2S 2 = 7.01 26. 


2: -26,029.— 19,31 


GO. TS 38-6205 


10.23: 008 62175 


14. 0.78 

— 0.0073 
iS nee 

— 80.753 
22. 421.385 

Res 003 


29; Batley ae 
— 1.00784 


2592 


11. 


15. 


23: 


30. 


Section 3.3 / Subtraction of Decimals 


IPSC UR: Vaile 


Zant I= 20,093 


Oe 2 020. 


3.005 
— 1.982 


19, 
= 10.872 


pes ery 8.07. 


LO. 35902 
— 45.73005 


12) 


16. 


20. 


24. 


Use the relationship between addition and subtraction to complete the statement. 


21 


Estimate by rounding to the nearest whole number (ones place). Then use your 


31; 


133 


214 — 7.143 


463.27 — 40.095 


41.2405 — 25.2709 


6.007 
= 2.134 


+ 8.967 = 19.35 


9.07325 
= 1st 
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ele GS-2 Application Problems 


32. The manager of the Edgewater Cafe takes a reading of the cash register 
tape each hour. At 1:00 P.M. the tape read $967.54. At 2:00 P.M. the tape 
read $1437.15. Find the amount of sales between 1:00 P.M. and 2:00 P.M. 


33. Find the missing dimension. 34. Find the missing dimension. 


6.79 a 


35. You had a balance of $1029.74 in your checking account. You then wrote 
checks for $67.92, $43.10, and $496.34. 
a. Find the total amount of the checks written. 
b. Find the new balance in your checking account. 


36. The price of gasoline is $1.42 per gallon after the price rose $.07 one 
month and $.12 the next month. Find the price of gasoline before these 
increases in price. 


Bae =) The average annual rainfall in Oakland, California, is 21.79 inches. 
Oakland’s normal rainfall for July 1 to February 4 is 13.25 inches. 
From July 1 to February 4, 1998, Oakland, California, had 30.02 inches of 
rain. How many inches above normal was Oakland's rainfall from July 1 

to February 4, 1998? (Source: National Weather Service) 


38. Grace Herrera owned 357.448 shares of a mutual fund on January 1. On 
December 31 of the same year, she had 439.917 shares. What was the 
increase in the number of shares Grace owned during that year? 


») The table at the right shows the actual and projected ae = Number of Housenlde Shope OUR 
number of households shopping online, in millions. (in millions) 
Use the table for Exercises 39 and 40. 


39. Calculate the growth in online shopping from 2000 to 
2003. 


40. Calculate the growth in online shopping from 1998 to 
2003. Source: Forrester Research Inc. 


APPLYING THE CONCEPTS 
41. Find the largest amount by which the estimate of the sum of two decimals 


rounded to a. tenths, b. hundredths, and ec. thousandths places could dif- 
fer from the exact sum. 
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Objective A 


oint of Interest 


nneker (1731-1806) 
African American 
ction asa 
mathematician and scientist. 
He was on the survey team 

that determined the boundaries 
of Washington, DC. The 
mathematics of surveying 
requires extensive use of 
decimals. 


135 


Section 3.4 / Multiplication of Decimals 


Multiplication of Decimals 
To multiply decimals & 39) & 


Decimals are multiplied as though they were whole numbers. Then the decimal 
point is placed in the product. Writing the decimals as fractions shows where to 
write the decimal point in the product. 


(pS ee ais 
- 10 1 10 sar 
| decimal place | decimal place 
0s ee 

> = 10 100 


| decimal place 
(KIS ee eee 
rz eerie 100 1000 


2 decimal places 


=a =().1 


| decimal place 2 decimal places 


= 0.015 


f 
| decimal place 3 decimal places 


To multiply decimals, multiply the numbers as with whole numbers. Write the 
decimal point in the product so that the number of decimal places in the prod- 
uct is the sum of the decimal places in the factors. 


™ Multiply: 21.4 x 0.36 


eh he bs | decimal place 
xX 0.36 2 decimal places 
1284 
642 
7.704 3 decimal places 


»™ Multiply: 0.037 x 0.08 


0.037 3 decimal places © Two zeros must be inserted between the 
x 0.08 2 decimal places 2 and the decimal point so that there are 
0.00296 5 decimal places 5 decimal places in the product. 


To multiply a decimal by a power of 10 (10, 100, 1000, . . .), move the decimal 
point to the right the same number of places as there are zeros in the power 


of 10. 


3.8925 x 10 = 38,925 
| zero | decimal place 
3.8925 X 100 = 389.25 ' 
XA 
2 zeros 2 decimal places 


3.8925 x 1000 


3 zeros 


= 3892.5 
Sea 


3 decimal places 


33925 < 10,000 = 38,925. 
Sa 


4 zeros 


3.8925 x 100,000 = 389,250, 


5 zeros 


4 decimal places 
e Note that a zero must be inserted before 


the decimal point. 
5 decimal places P 


136 Chapter 3 / Decimals 


Note that if the power of 10 is written in exponential notation, the exponent indi- 
cates how many places to move the decimal point. 


3.8925 x 10' = 38.925 
\A 


| decimal place 


3.8925 x 10° = 389.25 
LA 


2 decimal places 


3.8925 x 10° = 3892.5 
2 


3 decimal places 


3.8925 < 10° 38,925. 
Se! 
4 decimal places 


3.8925 x 10° = 389,250. 
Ses 


5 decimal places 


as 1 Multiply: 920 x 3.7 Lis Try It 1 Multiply: 870 x 4.6 
Solution 920 Your solution 
SO 337 
644 0 
2760 
3404.0 
Blau 2 Find 0.00079 multiplied by You Try It 2 Find 0.000086 multiplied by 
OWS C057 
Solution 0.00079 Your solution 
01025 
395 
158 
0.00001975 
3 Find the product of 3.69 and hi Try It 3 Find the product of 4.68 and 
DOr. 6.03. 
Solution 3.69 Your solution 
2,07 
2583 
7380 
7.6383 
| SSO rE ore rTteri tits rr Cree eres Oro e PRE OO erences tnt cots) Sn Gotan <0 Sane aset Ga utsidwes 
feats 4 Multiply: 42.07 x 10,000 You Try It 4 Multiply: 6.9 x 1000 
Solution 42.07 <X 10,000 = 420,700 Your solution 
ae 5 Find 3.01 times 10°. ‘i Tryit5 Find 4.0273 times 102.) 
Solution 301 10s S010) Your solution 


Solutions on p. S9 
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ESTIMATION 


Estimating the Product of Two Decimals 


Estimate and then use your calculator to find 28.259 x 0.029. 


To estimate a product, round each 28.259 = 30 
number so that there is one nonzero xX 0.029 =~ x 0.03 
digit. Then multiply. 


The estimated answer is 0.90. 


Now use your calculator to find the 255 O.029 
exact product. The exact answer is 
0.819511. 


Objective B To solve application problems 


The tables below list water rates and meter fees for a city. These tables are used 
for Example 6 and You Try It 6. 


a eae 


$1.39/1000 gal 


8139100 | 


SRE 


15/1000 gal 


7 8 


Example 6 Nou Try . 6 

Find the total bill for an industrial water user Find the total bill for a commercial user that 
with a 6-inch meter that used 152,000 gallons used 5000 gallons of water per day for July and 
of water for July and August. August. The user has a 3-inch meter. 

Strategy Your strategy 


To find the total cost of water: 


e Find the cost of water by multiplying the 
cost per 1000 gallons (1.39) by the number 
of 1000-gallon units used. 


e Add the cost of the water to the meter fee % 
(415.10). 

Solution \ Your solution 

| _ 152,000 | pas 

Cost of water = FG 1-39 7211.28 


Total cost = 211.28 + 415.10 = 626.38 


The total cost is $626.38. 
Solution on pp. S9-S10 
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‘ Example 7 
It costs $.036 an hour to operate an electric 
motor. How much does it cost to operate the 
motor for 120 hours? 


Strategy 

To find the cost of running the motor for 

120 hours, multiply the hourly cost (0.036) by 
the number of hours the motor is run (120). 


Solution 
0.036 
S120 


720 
36 


4.320 


The cost of running the motor for 120 hours 
is $4.32. 


Jason Ng earns a salary of $360 for a 40-hour 
work week. This week he worked 12 hours of 
overtime at a rate of $13.50 for each hour of 
overtime worked. Find his total income for 
the week. 


Strategy 

To find Jason’s total income for the week: 

e Find the overtime pay by multiplying the 
hourly overtime rate (13.50) by the number 
of hours of overtime worked (12). 

e Add the overtime pay to the weekly salary 
(360). 


Solution 
13,50) 360.00 
x 12 + 162.00 
27 00 522.00 
IBS @ 


162.00 Overtime pay 


Jason’s total income for this week is $522.00. 


ooo eee see eee eeeereeeoeeeeeereseer ee eeHeve ese eee ee oo Ores 


m 
iia 8 


oe op oo ee eee meer error eee renee ee ees eereeeoseeeese eee eese eee eo 


‘The cost of electricity to run a freezer for 

1 hour is $.035. This month the freezer has run 
for 210 hours. Find the total cost of running 
the freezer this month. 


Your strategy 


Your solution 


SC ee i rr 2 rd 


: You Try It 8 
You make a down payment of $175 on a stereo 
and agree to make payments of $37.18 a 
month for the next 18 months to repay the 
remaining balance. Find the total cost of 
the stereo. 


Your strategy 


Your solution 


Solutions on p. S10 
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3.4 Exercises 


Objective A 
Multiply. 
il. 0.9 
x 0.4 
6. Oxi 
SO 
ee 9.2 
aoe 
16. 3.8 
SOF 
Pike 0.67 
<a 0):9 
26. 3.9 
< ILG 
31. 0.46 
Be 
36. On, 
< OLS 


12. 


ie 


22 


Zi. 


32. 


S¥h 


~ 0.9 


x05 


0.78 
erOro 


1.47 
x 0.09 


Mia 


18. 


Pe) 


PAY 


33; 


38. 


x 
k=, 
O 


x 0.6 


0.16 
x 0.6 


x 0.3 


627 
x 0.05 


14. 


ile) 


24. 


jaz). 


34. 


39: 


x 0.7 


x 0.4 


0.68 


0.47 
< O8 


0.83 
Sy 


x 0.3 


8.92 


x 0.004 


10. 


15; 


20; 


Pay 


30. 


Sion 


40. 
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x O,1l 


0.83 


0.24 
ei 


0.24 
x 0.3 


On.9 
x 0.007 


140 


41. 


46. 


51. 


56. 


61. 


66. 


70. 


74. 


78. 


Chapter 3 / Decimals 


0.49 
x 0.16 


5.83 


iss 
x 0.023 


67.2 
x 0.0086 


94.73 
AVS! 


6.78 X 0.1 


0567-09 


Tea X29 


6.3210 


42. 


47. 


SP 


O7. 


62. 


0.38 
x 021 


64.5 


OWiats) 
70,052 


2.437 


Cor23 
rae O02 


67. 5.29 x 0.4 


71. AK O73 


Tey Saete Moy 


79°. 0065-100 


43. 


48. 


53. 


58. 


63. 


UO 
x 0.01 


37.8 


0.478 
x Weil 


A237 
x 0.54 


8.005 
xX 0.067 


68. 


(0% 


76. 


80. 


44. Sy 
< OI 
49. 2.19 
x @» 
54. 0.526 
< O22 
59. 0.413 
<x 0.0016 
64. 9.032 
x 0.019 
QJ < OS 
(2) << O37 
TD OVP 
0.039 < 100 


69. 


7ISE 


le 


45. 8.62 
A 
50. 1.25 
x 5.6 
55. 48.3 
x 0.0041 
60. 0.517 
x 0.0029 
65. 4.29 0.1 
0.68 x 0.7 
Box (73 
0.32 x 10 


6.2856 x 1000 
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82. 


86. 


89. 


92: 


95. 


= FE 


ao: 


101. 


109. 


113. 


117. 
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3.2954 x 1000 83. 3.2 x 1000 84. 0.006 x 10,000 85. 3:57 < 10,000 
8.52 x 10! 87. 0.63 x 10! 88. 82.9 x 10’ 
0.039 x 10° 90. 6.8 x 10° 91. 4.9 x 10 
6.83 X 10° 93. 0.067 x 10? 94. 0.052 x 10? 
Find the product of 0.0035 and 3.45. 96. Find the product of 237 and 0.34. 
Multiply 3.005 by 0.00392. 98. Multiply 20.34 by 1.008. 
Multiply 1.348 by 0.23. 100. Multiply 0.000358 by 3.56. 
Find the product of 23.67 and 0.0035. 102. Find the product of 0.00346 and 23.1. 
Find the product of 5, 0.45, ee 233) 104. Find the product of 0.03, 23, and 9.45. 


Estimate and then use your calculator to multiply. 


28.5 106. 86.3 107. 
ew x 4A 

0.866 110. 0.239 111. 
x 4.5 anore 

8.434 114. 7.037 115. 
x 0.044 x 0.094 

49.6854 118. 2.00547 119. 
x539;,0672 me DOT L 


2.38 108. 9.82 
x 0.44 OSUT 
4.34 . 12 oe ers 
x 2.59 x 9.98 
28.44 116. 86.57 
<i x 7.33 
0.00456 120. 7.00637 
x 0.009542 x 0.0128 


142 
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Objective B Application Problems 


(24: 


[22, 


123: 


124. 


Ry 


126. 


127. 


128. 


129: 


130. 


An electric motor costing $315.45 has an operating cost of $.027 for 
1 hour of operation. Find the cost to run the motor for 56 hours. Round 
to the nearest cent. 


Four hundred empty soft drink cans weigh 18.75 pounds. A recycling 
center pays $.75 per pound for the cans. Find the amount received for 
the 400 cans. Round to the nearest cent. 


A recycling center pays $.045 per pound for newspapers. Estimate the 
payment for recycling 520 pounds of newspapers. Find the actual 
amount received from recycling the newspapers. 


The perimeter of a square is equal to four times the length of a side 
of the square. Find the perimeter of a square whose side measures 
2.8 meters. 


The area of a rectangle is equal to the product of the length of the rec- 
tangle times its width. Find the area of a rectangle that has a length of 
6.75 feet and a width of 3.5 feet. The area will be in square feet. 


You bought a car for $5000 down and made payments of $399.50 each 
month for 36 months. 

a. Find the amount of the payments over the 36 months. 

b. Find the total cost of the car. 


A nurse earns a salary of $756 for a 40-hour week. This week the nurse 
worked 15 hours of overtime at a rate of $28.35 for each hour of over- 
time worked. 

a. Find the nurse’s overtime pay. 

b. Find the nurse’s total income for the week. 


Bay Area Rental Cars charges $12 a day and $.12 per mile for renting a 
car. You rented a car for 3 days and drove 235 miles. Find the total cost 
of renting the car. 


2.8m 


3,Sutt 


6.75 ft 


<@ The graph at the right shows United States Postal $20 
© Service rates for express mail. How much would it 


cost a company to mail 25 express mail packages, each 


weighing - pound, post office to addressee? 


Rates 


A taxi costs $1.50 and $.20 for each < mile driven. Find 


the cost of hiring a taxi to get from the airport to the 
hotel—a distance of 5.5 miles. 


U.S. Postal Service Rates for Express Mail 


eval 
Up to zy Ib Over a tol Ib 


7 


Pa Post Office to Post Office 


Post Office to. Addressee 
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The table at the right lists three pieces of steel MiGrade ee Weehhle |, Required Number | Gost per 
required for a repair project. Use this table for of Steel (pounds per foot) of Feet Pound 
Exercise 131. 


131. a. Find the total cost of each 
of the grades of steel. 
b. Find the total cost of the three pieces of steel. 


A confectioner ships holiday packs of candy and nuts any- more Se NE Si 
where in the United States. At the right is a price list for nuts ee 
and candy, and below is a table of shipping charges to zones in 
the United States. For any fraction of a pound, use the next 
higher weight. Use these tables for Exercise 132. (16 oz = 1 Ib) 


Zone 1 Zone 2 Zone 3 Zone 4 


132. Find the cost of sending the following orders to the given 
mail zone. 


Quantity 


133. Anemissions test for cars requires that of the total engine 


1 
exhaust, less than 1 part per thousand ( = 0.001 ) be 


hydrocarbon emissions. Using this figure, determine 
which of the cars in the table below would fail the emis- 


sions test. 
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APPLYING THE CONCEPTS 


Chris works at B & W Garage as an auto mechanic and has just completed an 
engine overhaul for a customer. To determine the cost of the repair job, Chris 
keeps a list of times worked and parts used. A parts list and a list of the times 
worked are shown below. Use these tables for Exercise 134. 


‘SHER 
pists 


134. a. Organize a table of data showing the parts used, the unit price for 
each, and the price of the quantity used. Hint: Use the following head- 
ings for the table. 


Quantity Item Number Description Unit Price Total 


b. Add up the numbers in the “Total” column to find the total cost of the 
parts. 


c. If the charge for labor is $36.75 per hour, compute the cost of labor. 
d. What is the total cost for parts and labor? 


135. Explain how the decimal point is placed when a number is multiplied by 
© 10, 100, 1000, 10,000, ete. 
a 


136. Explain how the decimal point is placed in the product of two decimals. 


137. Show how the decimal is placed in the product of 1.3 X 2.31 by first writ- 
ing each number as a fraction and then multiplying. Now change back 
to decimal notation. 
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Division of Decimals 


fe) Semtig ew ©6To divide decimals [3>) Q 


To divide decimals, move the decimal point in the divisor to the right to make the 
divisor a whole number. Move the decimal point in the dividend the same num- 
ber of places to the right. Place the decimal point in the quotient directly over the 
decimal point in the dividend, and then divide as with whole numbers. 


™ Divide: 3.25)15.275 


3.25.)15.27.5 e Move the decimal point 2 places to the right 
A 4 in the divisor and then in the dividend. Place 
the decimal point in the quotient. 


AT 
325.) P5275 e Divide as with whole numbers. 
—1300 
weed = 
- “—2275 
0) 


Moving thg decimal point the same number of decimal places in the divisor and 
dividend does not change the value of the quotient, because this process is the 
same as multiplying the numerator and denominator of a fraction by the same 
number. In the example above, 


15075 glo 2 GO ae 1527-5 
= > = > = 325)1527. 
Aue mEBOSG's WS SEr100% 2 325 ieee 


When dividing decimals, we usually round the quotient off to a specified place 
value, rather than writing the quotient with a remainder. 


=> Divide: 0.3)0.56 
Round to the nearest hundredth. 


1.866 ~ 1.87 
0.3.) 0.5,600 We must carry the division to the 
= thousandths place to round the 
quotient to the nearest hundredth. 
26 Therefore, zeros must be inserted 
—24 in the dividend so that the 
quotient has a digit in the 
20 thousandths place. 
Sel lee: 
20 
sails 


146 Chapter 3 / Decimals 


»» Divide 57.93 by 3.24. Round to the nearest thousandth. 


17.8796 = 17.880 
3.24.) 57.93.0000 Zeros must be inserted in the dividend so 
=, 


=) ane that the quotient has a digit in the ten- 
Saal thousandths place. 


2053 
SPSS 


2850 

S209 2 
25 80 
2 2208 
Bit20 
moO 


2040 
—~1944 


To divide a decimal by a power of 10 (10, 100, 1000, . . .), move the decimal point 
to the left the same number of places as there are zeros in the power of 10. 


b 


bossa Ally) = 3.465 
A) 
1 zero | decimal place 
34.65 + 100 = 0.3465 
wy 
2 zeros 2 decimal places 
34.65 + 1000 = 0.03465 e Note that a zero must be inserted between 
ae the 3 and the decimakpoint. 
3 zeros 3 decimal places 
34.65 + 10,000 = 0.003465 e Note that two zeros must be inserted 
renee 


He ekee ees anaiok between the 3 and the decimal point. 


If the power of 10 is written in exponential notation, the exponent indicates how 
many places to move the decimal point. 


34.65 + 10' = 3.465 | decimal place 
R) 

34.65 + 10? = 0.3465 2 decimal places 
REY, 

34.65 + 10° = 0.03465 3 decimal places 
SA 


34.65 + 10* = 0.003465 4 decimal places 
SS 


Fieile) @190G 40.6 6:8'.6) 6 6 0:01.09) 015),6 01810: 06 0.8) 66.04 6 0.0 4 610) 6-6 06. 60.010) 0 610 woe 6 OMB) 6006 086) .0 0 0 61 06 oe ble 0000 6 0.6 06 6 50 6:0 8's: 0 ble eee ele ales ale elelelielicic 


Example 1 Divide: 0.1344 + 0.032 You Try It 1 Divide: 0.1404 + 0.052 


Solution Your solution 


4.2 
0.032.)0.134.4 
ZS 


64 : j 
—64 


0 
Solution on p. S10 
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oo ee eee eres e eee eeenes 
cee ee ee eee eee eee seeeseereeeseeeeseeeeii eee eee eeeeeeseeeseeeereeeeeeeoeeeeHeeHeeeeeeeee ee ee ee ® 


Example 2 Divide: 58.092 + 82 You Try It 2 Divide: 37.042 + 76 
Round to the nearest Round to the nearest 
thousandth. thousandth. 

Solution 0.7084 = 0.708 Your solution 
82) 58.0920 

—574 
69 
oa! 
692 
O50 
360 
—328 

Example 3 Divide: 420.9 + 7.06 You Try It 3 Divide: 370:2 = 5.09 
Round to the nearest tenth. Round to the nearest tenth. 

Solution 59.61 = 59.6 Your solution : 

72 06. ) 420. 90. 00 

oe (we 
67 90 

—63 54 sf 

4360 

—4236 

12 40 

— 706 , 

ey Divide: 402.75 + 1000 You Try It 4 Divide: 309.21 = 10,000 

Solution 402.75 + 1000 = 0.40275 Your solution 

anos 5 . “What 0.625 Aiea by 107? You Try It 5 What is 42.93 divided by 10*? 

Solution 0.625 + 107 = 0.00625 Your solution 


Solutions on p. S10 


Estimating the Quotient of Two Decimals 


Estimate and then use your calculator to find 282.18 = 0.48. 


To estimate a quotient, round each number so 282.18 + 0.48 =~ 
that there is one nonzero digit. Then divide. 300 + 0.5 = 600 


The estimated answer is 600. 

Now use your calculator to find the e92i8 10.48 (J 581 615 
exact quotient. The exact answer is 

5O7.015- 
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To solve application problems 


a) The graph at the right shows average 
hourly earnings in the United States. Use 
this table for Example 6 and You Try It 6. 


Average Hourly Earnings 


$0 


1970 1980 1990 2000 
Average Hourly Earnings in the United States 


Source: Statistical Abstract of the United States; 
Bureau of Labor Statistics 


2 
eo eee eee eee eee ere oe sees se ees eeeeeeeoeeroeereoeeeesre eee e bw woes eee eee e eee ee seer eeeeeee reese eeeeeeeereeeeeeeeeeee 
@ 
Example 6 | You Try It 6 
How many times greater were the average How many times greater were the average 
hourly earnings in 2000 than in 1970? Round hourly earnings in 1990 than in 1970? Round 
to the nearest whole number. to the nearest tenth. 
Strategy Your strategy 


To find how many times greater the average 
hourly earnings were, divide the 2000 
average hourly earnings (14.38) by the 

1970 average hourly earnings (3.23). 


Solution Your solution 
14°38 = 3.23 =—4 


The average hourly earnings in 2000 were 
about 4 times greater than in 1970. 


| 
Example 7 l You Try It 7 
A one-year subscription to a monthly magazine A Nielsen survey of the number of people (in 
costs $45. The price of each issue at the millions) who watch television during the week 
newsstand is $4.90. How much would you save is given in the table below. 


per issue by buying a year’s subscription rather 


Minter ete recone: Mon. Tues. Wed. Thu. Fri. Sat. Sun. 


91:9" (89:8), 9906" #93988 7S: Ona a7. le Saey, 
Find the average number of people who watch 
television per day. 


Strategy 


Your strategy 
To find the amount saved: 


e Find the subscription price per issue by 
dividing the cost of the subscription (45) by 
the number of issues (12). 

e Subtract the subscription price per issue 
from the newsstand price (4.90). 


Solution Your solution ; 
Abt alt Sal 3 3 


490 23775 SEL 


The savings would be $1.15 per issue. 
Solutions on p. S10 
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3.5 Exercises 


Objective A 


Divide. 

1. 3)2.46 Seas EVR 3. 0.8)3.84 4. 0.9)6.93 
5. 0.7)62.3 6. 0.4)52.8 7. 0.4)24 8. 0.5)65 
9. 0.7)59.01 10. 0.9)8.721 11. 0.5)16.15 12).0:0,8)7200 
13. 0.7)3.542 14. 0.6)2.436 15.  6.3)8.19 16. 3.2)7.04 


17. 3.6)0.396 18. 2.7)0.648 19. 6.9)26.22 20. 1.7)84.66 


Divide. Round to the nearest tenth. 


Zio 5,02 = 33 22.0 2943 20.4 230d AZo 
24. (1-B3t0s" 14 25°18 47:3 26i 2 On! 


PI UBS = U.5 ( 28; 0:38) 0:47 29. 6.924 + 0.053 


Divide. Round to the nearest hundredth. 


30. 4.817 + 16 31. 6.467 + 8 32. 0.0418 + 0.53 
33. 0.0647 + 0.72 34. 7+ 0.55 35. 38.665 210.95 


$60 Of 25.4 37. 21.155 — 00.3 38. 3.171 + 45.6 
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Divide. Round to the nearest thousandth. 


39. 1.028 + 54 40. 
a2 SAG = 77.8 43. 
45. 0.4871 = 4.72 46. 


Divide. Round to the nearest whole number. 


48. 165+ 4 49. 
51. 1.0478 + 0.413 52. 
DAwe >. 0925-0079 55. 
Divide. 

Bk AE == Ke) 58. 
605 389.7 = 100 61. 
63.5 5.295) = 1000 64. 
66,835 10° 67. 
G9 102 0 70. 
WDD, DSS = Oe 73. 


OAS) cc JA) 
Sesl ae)se8) 
Ott42 = 172 
Oo: (One A) 
Z1ASe 0 19 
392 = 0,9 
0:039° 510 
OS TF oa OO 
82,547 + 1000 
0.32 + 10! 
2.954 + 10? 
ISOS et On 


41. 


44. 


47. 


50. 


53: 


56. 


59: 


62. 


65. 


68. 


a, 


74. 


050437 05 
0 2095= ee 10n 


O23 07 2051 


19452 03 
O79 = 0.778 


S129 0.0gs 


42.67 + 10 
231.835 = 100 
825.31 == 1000 
OOo aul. 
O.005 sa 1) 


013910: 
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85. 


88. 


ea ks 


94. 


Objective B 


os. 


98. 


bes 


100. 


101. 
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151 


Find the quotient of 7.005 and 10,000. 


Divide 44.208 by 2.4. 76. Divide 0.04664 by 0.44. 

Find the quotient of 723.15 and 45. 78. Find the quotient of 3.3463 and 3.07. 
Divide 13.5 by10°. 80. Divide 0.045 by 10°. 

Find the quotient of 23.678 and 1000. 82. 

What is 0.0056 divided by 0.05? 84. 


=| Estimate and then use your calculator to divide. Round your calculated 
answer to the nearest ten-thousandth. 


42.42 = 3.8 86. (69.8 #2 

642 + 0.83 89. 6.394.+ 35 
1.235°=> 0.021 925, 71.450 0.072 
423.0925 + 4.0927 95. 1,000523 74 429'07 


4 


Application Problems 


Ramon, a high school football player, gained 162 yards on 26 carries in 
a high school football game. Find the average number of yards gained 
per carry. Round to the nearest hundredth. 


A car with an odometer reading of 17,814.2 is filled with 9.4 gallons of 
gas. At an odometer reading of 18,130.4, the tank is empty and the car is 
filled with 12.4 gallons of gas. How many miles does the car travel on 
1 gallon of gasoline? 


A case of diet cola costs $6.79. If there are 24 cans in a case, find the cost 
per can. Round to the nearest cent. 


Anne is building bookcases that are 3.4 feet long. How many complete 
shelves can be cut from a 12-foot board? 


Earl is 52 years old and is buying $70,000 of life insurance for an annual 
premium of $703.80. If he pays each annual premium in 12 equal install- 
ments, how much is each monthly payment? 


87. 


90. 


93. 


96. 


What is 123.8 divided by 0.02? 


389 + 0.44 
BuA29 = 42 
95.443 + 1.32 


0.03629 + 0.00054 
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102. 


103. 


104. 


105. 


106. 


107. 
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An oil company has issued 3,541,221,500 shares of stock. The company 
paid $6,090,990,120 in dividends. Find the dividend for each share of 
stock. Round to the nearest cent. 


“%, When the Massachusetts Turnpike opened, the toll for a passenger 
car that traveled the entire 136 miles of it was $5.60. Calculate the 
cost per mile. Round to the nearest cent. 


4.0 


a [= 


i 


10 
The graph at the right shows the expected ae 
erowth of digital subscriber lines (DSL). Figures A} P 
given are in millions. How many times greater was the 2 
DSL market expected to be in 2003 than in 2001? Sy eal 
Round to the nearest tenth. 0 i 


1999 


2000 2001 2002 2003 


Digital Subscriber Lines (DSL) Market 


Source: Copyright © 1999 USA Today. Reprinted 
APPLYING THE CONCEPTS with permission. 


Explain how the decimal point is moved when a number is divided by 
10, 100, 1000, 10,000, etc. 


A ballpoint pen priced at 50¢ was not selling. When the price was 
reduced to a different whole number of cents, the entire stock sold for 
$31.95. How many cents were charged per pen when the price was 
reduced? (Hint: There is more than one possible answer.) 


Explain how baseball batting averages are determined. Then find Boston 
Red Sox shortstop Nomar Garciaparra’s batting average with 190 hits 
out of 532 at bats. Round to the nearest thousandth. 


108. Explain how the decimal point is placed in the quotient when a number 
«> is divided by a decimal. 
| 
For each of the problems below, insert +, —, X, or + into the square so that the statement is true. 
109. 3.45[]05=6.9 110. 3.46 [ | 0.24 = 0.8304 111. 6.009 [_] 4.68 = 1.329 
112. 0.064 (_) 1.6 = 0.1024 113. 95876 1) 23512 32.996 114530381 23247 


Fill in the square to make a true statement. 


115. 


647 — i253 116. 6.47+[ |=9 117. 


0.009 = |; | = 0.36 
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Comparing and Converting 
Fractions and Decimals 


3 @ 6 
Objective A 


To convert fractions to decimals 6.3.) oO 


Every fraction can be written as a decimal. To write a fraction as a decimal, 
divide the numerator of the fraction by the denominator. The quotient can be 
rounded to the desired place value. 


3 , 
»"» Convert . to a decimal. 


0.42857 


3 
7)3.00000 7 rounded to the nearest hundredth is 0.43. 
3} 
. rounded to the nearest thousandth is 0.429. 
: rounded to the nearest ten-thousandth is 0.4286. 


2 y 
=» Convert 35 to a decimal. Round to the nearest thousandth. 


32 = ze : 3.2222 Be rounded to the nearest thousandth is 3.222 
9 9 9)29.0000 9 as 
Example 1 F You Try It 1 
Convert = to a decimal. Convert a to a decimal. 
Round to the nearest hundredth. Round to the nearest tenth. 
Solution 0.375 = 0.38 Your solution 
8)3.000 
Ea 2 ‘ & Try It 2 : 
Convert 25 to a decimal. Convert ie to a decimal. 
Round to the nearest tenth. \ Round to the nearest hundredth. 
Soluti 23 - eee Your solution 
olution — = — )11.00 
- 4 4)11.00 Solutions on p. S10 


Objective B To convert decimals to fractions 33 


To convert a decimal to a fraction, remove the decimal point and place the 
decimal part over a denominator equal to the place value of the last digit in 
é 


the decimal. 


hundredths hundredths 
0.47 = eu aoe 733 = qi 
100 100 20 
ae 
We p29 2 100 2 x ee! 
2 1000 40 ss 100 3 3 100 6 
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6] Wi6:1810) ©1016) 6 8).0'.0).6,.0:,01.0,, 6 81 6)0, 6.0. 0',0, 6:6 6] olele’ 0) 6/10 16: «ie 66h 0i'0\ 01614) eee 6 6 6 sfolele eM epee wele ©) ¢leto.slelp.e of elses) Sele 0) p ere) einege)s)9) > iets she seks seen — peas ale eee 


“Example 3 Convert 0.82 and 4.75 to You Try It 3 Convert 0.56 and 5.35 to 
fractions. fractions. 
Soluti 0.82 oe ab Y solution 
82 = — = — our 
olution 100 > 50 
oe 3 
4.75-= 4 
Durie: 100 4 
Bere § 5 she ber ner ast tehORWa Ae ines wer ah ee eee see i the er oend ae nt a eae be eee Se era ee ee! oad 
Becampis 4 You Try It 4 - 
Convert 0.154 to a fraction. Convert 0.125 to a fraction. 
2, 
peas 2 
Solution 0.155 = Pry = 153 = 100 Your solution 
47 1 47 
= SK _—— = «SO 
3 100 300 


Solutions on pp. S10-S11 


(= © ‘To identify the order relation between two | 
ius ie cat 4 


decimals or between a decimal and a fraction &3 3 |) 


Decimals, like whole numbers and fractions, can be graphed as points on the 
number line. The number line can be used to show the order of decimals. A 
decimal that appears to the right of a given number is greater than the given 
number. A decimal that appears to the left of a given number is less than the 
given number. 


Saclinea cd oars ta aps ee Sle aera Note that 3, 3.0, and 3.00 repre- 
3,00) 3,05. 3.10 3,15 320 325° 3.301 3.35 3.40 
sent the same number. 


»» Find the order relation between : and 0.38. 


3 
3 = 0.375 0.38 = 0.380 
0.375 < 0.380 
3 
= (OE Bie' 
8 
i Mipti lsh er Aba a ees cine Flenoa sd books baa i DSi 5 Vis Blieoeay wT athe o\h/aieus Sogn Paneer ee 
“Example 5 Place the correct symbol, < or >, You Try It 5 Place the correct symbol, < or >, 
between the numbers. between the numbers. 
5 5 
— 0.32 . | 
ie 0.63 3 
; 5 
Solution 16 = 0.313 Your solution ; 
0.313 < 0.32 
5 
=a 
16 


Solution on p. S11 
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3.6 Exercises 


Objective A 


Convert the fraction to a decimal. Round to the nearest thousandth. 


t Pais 2. — oS ons 
8 12 2 3 4 6 
9 oh 5 
. ia 8. — = cdl 
12 16 AP ae) 10 
16 36 3 5 
13. — 14, — 15. — 16.6 
2 4 9 1000 10 
1 5 s 4 1 
“ = ._ = 21. — 22. 3— 
19 375 20 aA a3 3 
Objective B 
td 
Convert the decimal to a fraction. 
25. 0:5 26. 0.4 ZT OZ 
30. 0.485 3 VISit25 222. B15 
35. 8.4 36. 10.7 37. 8.437 
1 2 
40. 7.75 41. 0.153 42. 0.175 
45. 7.38 46. 0.33 vg pees § eo Wd 


28. 


Ba: 


38. 


43. 


48. 


Mls 


PG 


23: 


0.48 


LO9. 


ants) 


0.33=— 


a|— 


LZ 


18. 


24. 


oe 


34. 


39. 


44. 


49. 


155 


co|~ 


7 
Lo 
o 


On25 
Lis 


WDaS) 


0,66— 
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Place the correct symbol, < or >, between the numbers. 


50. 0:15 0°55 S51, Olen 045 
54. 2.504 2.054 55.8 0,025) 905105 
2 i 

587 = 0.65 59 0:35n 
3 8 
i 11 
20-02, ee 63. 4-— oe 
6 0.6 5 D 0 
66. 0.86 0.855 Of OS OL0S7 


APPLYING THE CONCEPTS 


~%, The graph at the right shows the break- 
down by age group of Americans who are 
hearing impaired. Use this graph for Exercises 


70 and 71. 


70. Determine whether the number of hearing- 
impaired individuals under the age of 45 
is more than or less than the number of 
hearing impaired individuals over the age 

of 64. 


52; 16,65) 1056 53.193.89) 83723 
3 + 
56, 910365 Bie 5 0.802 
60 2. 055 61 al 0.58 
- 9 : 1 ; 
64. 0.161 : 65. +0623 056023 
68. 1.005 0.5 69250:0355 9 073 


Number of Hearing Impaired 
(in millions) 


0-17 18-34 35-44 45-54 55-64 65-74 75-up 


Age 
Breakdown by Age Group of Hearing-Impaired Americans 


Source: American Speech-Language-Hearing Association 


71. Is the number of hearing-impaired individuals who are aged 65-74 more 
than or less than 4 times the number of hearing-impaired individuals who 


are aged 0-17? 


tbe, WC a in decimal form a repeating decimal? Why or why not? 


713, If a number is rounded to the nearest thousandth, is it always greater than 
if it were rounded to the nearest hundredth? Give examples to support 


your answer. 


74. Explain how terminating, repeating, and nonrepeating decimals differ. 


«Give an example of each kind of decimal. 
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Cg Focus on Problem Solving 


Relevant Information 


Problems in mathematics or real life involve a question or a need and informa- 
tion or circumstances related to that need. Solving problems in the sciences usu- 
ally involves a question, an observation, and measurements of some kind. 


One of the challenges of problem solving in the sciences is to separate the 
information that is relevant to the problem from other information. Following 
is an example from the physical sciences in which some relevant information 
was omitted. 


Hooke’s Law states that the distance that a weight will stretch a spring is directly 
proportional to the weight on the spring. That is, d = kF, where d is the distance 
the spring is stretched and F is the force. In an experiment to verify this law, 
some physics students were continually getting inconsistent results. Finally, the 
instructor discovered that the heat produced when the lights were turned on was 
affecting the experiment. In this case, relevant information was omitted— 
namely, that the temperature of the spring can affect the distance it will stretch. 


A lawyer drove 8 miles to the train station. After a 35-minute ride of 18 miles, the 
lawyer walked 10 minutes to the office. Find the total time it took the lawyer to 
get to work. 


From this’ situation, answer the following before reading on. 


a. What is asked for? 
b. Is there enough information to answer the question? 


c. Is information given that is not needed? 
Here are the answers. 


a. We want the total time for the lawyer to get to work. 
b. No. We do not know the time it takes the lawyer to get to the train station. 


c. Yes. Neither the distance to the train station nor the distance of the train ride 
is necessary to answer the question. ‘ 


For each of the following problems, answer these questions: 


a. What is asked for? 
b. Is there enough information to answer the question? 


c. Is information given that is not needed? 


1. Acustomer bought 6 boxes of strawberries and paid with a $20 bill. What was 
the change? 

2. A board is cut into two pieces. One piece is 3 feet longer than the other piece. 
What is the length of the original board? 

3. A family rented a car for their vacation and drove 680 miles. The cost of the 
rental car was $21 per day with 150 free miles per day and $.15 for each mile 
driven above the number of free miles allowed. How many miles did the 
family drive per day? 

4. An investor bought 8 acres of land for $80,000. One and one-half acres were 
set aside for a park, and the remainder was developed into one-half-acre lots. 
How many lots were available for sale? 


158 Chapter 3 / Decimals 


5. You wrote checks of $43.67, $122.88, and $432.22 after making a deposit of 
$768.55. How much do you have left in your checking account? 


& Projects and Group Activities 


Topographical Maps 


Carpenters use fractions to measure the wood that is used to frame a house. For 
: ies : 
instance, a door entry may measure 425 inches. However, the grading contractor 


(the person who levels the lot on which the house is built) measures the height 
of the lot by using decimals. For instance, a certain place may be at a height of 
554.2 feet. (The height is measured above sea level, so 554.2 means 554.2 feet 
above sea level.) 


A surveyor provides the grading contractor with a grading plan that shows the 
elevation of each point of the lot. These plans are drawn so that the house can be 
sited in such a way that water will drain away from it. The diagram below is a 
topographical map for a lot. Along each closed curve, called a contour curve, 
the lot is at the same height above sea level. For instance, every point on the 
curve in red is 556.5 feet above sea level. 


Using the map above, answer the following questions. 


1. What is the elevation of the highest point on the lot? 
2. What is the elevation of the lowest point on the lot? 


3. What is the difference in elevation between the highest and lowest points on 
the lot? 


4. Assuming that this map is drawn to scale, describe the significance of how 
steep the slope is along line A compared to that along line B. 


5. Acquire a forest service contour map of a portion of a national forest and plan 
a cross-country hike, choosing a trail that avoids the steepest ascent. 
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International 
Math and Science 
Test Scores 


Projects and Group Activities 159 


The Third International Mathematics and Science Study (TIMSS) is responsible 
for comparing the performance of half a million students from 41 countries 
at five different grade levels on tests of their mathematics and science knowl- 
edge. The table below shows the performance of the fourth-graders from the 
26 nations that participated at this level. 


ie 


Calculate the average score in mathematics and the average score in science. 
(Find the sum of all the scores and then divide by the number of scores.) 
Round to the nearest tenth. 


. How far above or below each average are the U.S. scores? 


. Which countries scored above the United States in math? In science? Are they 


the same countries? 


. Discuss the following: The study reported that U.S. fourth-graders receive, on 


average, 4.2 hours of mathematics instruction per week; the international 
average is 3.9 hours. However, four of the nations that scored higher than 
the United States in mathematics spend less time per week on mathematics 
instruction. 


One area of the mathematics testing in which the U.S. average was below 
the international average was measurement. On the international test, units 
cited in the questions were metric units. Discuss how these two facts might 
be related. 


. Where do you think the United States should rank internationally, given its 


resources and population? 


. What would you do to improve math and science education in the United 


States? 


Average Score in 
Science 


“a sig tts 
RRR 


PARES 


BO ses OHO 

ES 
57 ee 
yo eed 


‘ os 552 
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Key Words 


Essential Rules 


Chapter Summary 


A number written in decimal notation has three parts: a whole-number part, a ¢ 
decimal point, and a decimal part. The decimal part of a number represents a < 


number less than 1. [p. 123] 


To Write a Decimal in Words 


Write the decimal part as though it were a whole number. Then name the place ° 


value of the last digit. [p. 123] 
To Write a Decimal in Standard Form When It Is Written in Words 


Write the whole-number part, replace the word “and” with a decimal point, and : 
write the decimal part so that the last digit is in the given place-value position. : 


[p. 123] 
To Round a Decimal to a Given Place Value 


If the digit to the right of the given place value is less than 5, drop that digit and . 
all digits to the right. If the digit to the right of the given place value is greater - 
than or equal to 5, increase the number in the given place value by 1, and drop - 


all digits to its right. [p. 124] 
To Add Decimals 


Write the numbers so that the decimal points are on a vertical line. Add as you ? 
would with whole numbers. Then write the decimal point in the sum directly : 


below the decimal points in the addends. [p. 127] 


To Subtract Decimals 


Write the numbers so that the decimal points are on a vertical line. Subtract as : 
you would with whole numbers. Then write the decimal point in the difference ° 


directly below the decimal point in the subtrahend. [p. 131]. 
To Multiply Decimals 


Multiply the numbers as you would whole numbers. Then write the decimal : 
point in the product so that the number of decimal places in the product is the - 


sum of the decimal places in the factors. [p. 135] 


To Multiply a Decimal by a Power of 10 


Move the decimal point to the right the same number of places as there are zeros : 
in the power of 10. If the power of 10 is written in exponential notation, the expo- ! 


nent indicates how many places to move the decimal point. [pp. 135-136] 


To Divide Decimals 


Move the decimal point in the divisor to the right so that it is a whole number. - 
Move the decimal point in the dividend the same number of places to the right. « 
Place the decimal point in the quotient directly above the decimal point in the ° 


dividend. Then divide as you would with whole numbers. [p. 145] 


To Divide a Decimal by a Power of 10 


Move the decimal point to the left the same number of places as there are zeros ! 
in the power of 10. If the power of 10 is written in exponential notation, the expo- ! 


nent indicates how many places to move the decimal point. [p. 146] 


To Convert a Fraction to a Decimal 


Divide the numerator of the fraction by the denominator. Round the quotient to 


the desired place value. [p. 153] 


To Convert a Decimal to a Fraction 


Remove the decimal point and place the decimal part over a denominator equal « 


to the place value of the last digit in the decimal. [p. 153] 


To Find the Order Relation Between a Decimal and a Fraction 


First rewrite the fraction as a decimal. Then compare the two decimals. Lpet5474 
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11. 


13; 


& Chapter Review 


Find the quotient of 3.6515 and 0.067. 


Place the correct symbol, < or >, between 
the two numbers. 
O.055 “ °O:1 


Round 0.05678235 to the nearest hundred- 
thousandth. 


a 


Convert 0.375 to a fraction. 


Write thirty-four and twenty-five thou- 


sandths in standard form. 


Convert ; to a decimal. Round to the nearest 


thousandth. 


Subtract: 27.31 — 4.4465 


10. 


12. 


14. 


Chapter Review 161 


Find the sum of 369.41, 88.3, 9.774, and 
366.474. 


Write 22.0092 in words. 


Convert 2. to a decimal. Round to the near- 


est hundredth. 


Addi" 3.42. O94. F325 


Place the correct symbol, < or >, between 


the two numbers. 


Z 0.62 
8 


Convert 0.665 to a fraction. 


Round 7.93704 to the nearest hundredth. 


162 


15. 


7 


19. 


IB) 


Chapter 3 / Decimals 


Find the product of 3.08 and 2.9. 


16. Write 342.37 in words. 


Write three and six thousand seven hundred 18. Multiply: 34.79 


fifty-three hundred-thousandths in standard x 0.74 
form. 
Divide: 0.053)0.349482 20. What is 7.796 decreased by 2.9175? 


You had a balance of $895.68 in your checking account. You then wrote 
checks of $145.72 and $88.45. Find the new balance in your checking 


account. 


The graph at the right shows where American children in grades 
K-12 are being educated. Figures are in millions of children. Use 


this graph for Exercises 22 and 23. 


22: 


23. How many more children are being educated in public school than 


24. 


25. 


Find the total number of American children in grades K-12. 


in private school? 


2 According to the American School Food Service Asso- 
~ ciation, 1.9 million gallons of milk are served in school 
cafeterias every day. How many gallons of milk are served 
in school cafeterias during a 5-day school week? 


a Almost 15 million acres are planted in cotton in the 
~ United States. The top four cotton states are shown 
in the graph at the right. How many times greater is the 
number of acres planted in Texas than the number 
planted in Mississippi? Round to the nearest tenth. 


Private School 
5.863 


1.23 


Being Educated in America 
(in millions) 


Source: U.S. Department of 
Education; Home School Legal 
Defense Association 


Home-Schooled 


Where Children in Grades K-12 Are 


Acreage (in millions) 


Texas Georgia Mississippi ‘Arkansas 
Acres Planted in Cotton i 


Source: Agriculture Department, Cotton and Wool 
Outlook, April 2000 
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11. 


e Chapter Test 


Place the correct symbol, < or >, between 
the two numbers. 
0.66 0.666 


Write 45.0302 in words. 


Convert 0.825 to a fraction. 


Find 0.0569 divided by 0.037. Round to the 
nearest thousandth. 


Round 7.0954625 to the nearest thousandth. 


21093 
OF: 
1.976 
= eet cei be) 


Add: 


2. 


10. 


12; 
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132027 
oes 


Subtract: 


9 ; 
Convert re to a decimal. Round to the nearest 


thousandth. 


Round 0.07395 to the nearest ten-thousandth. 


Find 9.23674 less than 37.003. 


Divide: 0.006)1.392 


Find the missing dimension. 


164 Chapter 3 / Decimals 


13. Multiply: eT 14. What is the total of 62.3, 4.007, and 189.65? 


x 0.004 


15. Write two hundred nine and seven thousand eighty-six hundred- 


thousandths in standard form. 


—— 


16.) Acar was bought for $16,734.40, with a down payment of $2500. The bal- 
ance was paid in 36 monthly payments. Find the amount of each monthly 


payment. 


17. You received a salary of $727.50, a commission of $1909.64, and a bonus of 


$450. Find your total income. 


18. A long-distance telephone call costs $.85 for the first 3 minutes and $.42 for 
each additional minute. Find the cost of a 12-minute long-distance tele- 


phone call. 


™, The table at the right shows the average number of 
we hours per week that students use a computer. Use this 
table for Exercises 19 and 20. 


19. On average, how many hours per year does a 10th- 
grade student use a computer? Use a 52-week year. 


20. Onaverage, how many more hours per year does a 2nd- 
gerade student use a computer than a 5th-grade stu- 
dent? Use a 52-week year. 


Average Number of Hours 
EDEN: of Computer Use per Week — 


REA, 


| EEE 


Source: Find/SVP American Learning Household 
Survey 
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= Cumulative Review 


Divide: 89)20,932 
Simplify: 2? -—(7-3)+2+1 


E 22 : 
Write = asa mixed number. 


Write an equivalent fraction with the given 
denominator. 

=) 2 

12 60 


. : i 
What is 5. increased by ced 


ee eae 

Multiply: Tee 
aes 
Divide: eae 


Simplify: (2) (3) 


Write 65.0309 in words. 


10. 


12. 


14. 


16. 


18. 


Cumulative Review 


Simplify: 2° - 4? 


Find the LCM of 9, 12, and 24. 


, 5 a 6 : 
Write An as an improper fraction. 


5 ital 
Subtract: 9 9 3 D 


Find the product of 25 and 4—. 


What is 2= divided by 25? 


Simplify: (2) = (2 = +) ne 


379.006 
2123 
9.8707 
+ 88.2994 


Add: 


165 


166 


19. 


PAG 


23: 


25. 


26. 


Zils 


28. 


ZO: 


30. 


Chapter 3 / Decimals 


What is 29.005 decreased by 7.9286? 20. Multiply: 9.074 
x 6.02 

Divide: 8.09)17.42963. 22. Convert o to a decimal. Round to the nearest 
Round to the nearest thousandth. 

thousandth. 
Convert 0.165 to a fraction. 24. Place the correct symbol, < or >, between 

the two numbers. 

8 

— 0.98 

9 
2 The graph at the right shows the number of vaca- 

32 


tion days per year that are legally mandated in 
several countries. How many more vacation days does 
Sweden mandate than Germany? 


Number of Vacation Days 
NR 
S 


é 1 é 
An investor purchased stock at $32. per share. During 0 
SS 


the first 2 months of ownership, the stock lost $= and Se 


then gained oe Find the value of each share of stock 
2 Number of Legally Mandated Vacation Days 
at the end of the 2 months. ; 


Source: Economic Policy Institute; World Almanac 


You have a checking account balance of $814.35. You then write checks for 
$42.98, $16.43, and $137.56. Find your checking account balance after you 
write the checks. 


A machine lathe takes 0.017 inch from a brass bushing that is 1.412 inches 
thick. Find the resulting thickness of the bushing. 


The state income tax on your business is $820 plus 0.08 times your profit. 


You made a profit of $64,860 last year. Find the amount of income tax you 


paid last year. 


You bought a camera costing $210.96. The down payment was $20, and 
the balance is to be paid in 8 equal monthly payments. Find the monthly 
payment. 
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Chapter 


Objectives 


Section 4.1 


A To write the ratio of two quantities in 
simplest form : 


B_ To solve application problems 


Section 4.2 
A To write rates 


B To write unit rates 


C To solve application problems 


Section 4.3 

A To determine whether a proportion ig true 
B. To solve proportions 

C To solve application problems 


Why 


Need help? For on-line student resources, such 
as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


Ratio and Proportion 


What cargo might this freighter be carrying? Auto parts, 
clothing, watches, toys, agricultural goods? These are only a 
few of the products imported into the United States each 
year. When an American company imports goods from 
another country, U.S. dollars are exchanged for the currency 
of the other country in order to pay for the products. This 
exchange of currencies is discussed in Exercise 33 on 


page 176. 


* 


pebue? 


450 


Soe 65028250 


Write as a decimal: 2 


Which is greater, 4 X 33 or 62 X 2? 


Complete: ? X 5 = 20 


Luis, Kim, Reggie, and Dave are standing in line. Dave is not first. Kim is 


between Luis and Reggie. Luis is between Dave and Kim. Give the order in 
which the men are standing. 


i 
‘1 a. 6 bale Cee 6 6 Oe ee a Re woe a 80 ee we Ate eee ae OSS A) ARERR eee eee eee eee 
} 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


Objective A 


Point of Interest 


In he 9p, the major-league 
pitc th the best strikeout- 


to-walk ratios (having pitched a 
minimum of 100 innings) were 


Dennis Eckersley 6.46:1 
Shane Reynolds 4.1371 
Greg Maddux 4:1 

Bret Saberhagen 3.92:1 
Rod Beck 3.81:1 


The best single-season 
strikeout-to-walk ratio for 
starting pitchers in the same 
period was that of Bret 
Saberhagen, 11:1. 

(Source: Elias Sports Bureau) 


Clala)e © a6 606 6.6.0 6 6 9 oo) 0 8 0 BS 


Example 1 


Write the comparison $6 to $8 as a ratio in 
simplest form using a fraction, a colon, and the 


eecerereecoeec een seee eee eseeeereee reese 


Section 4.1 / Ratio 169 


Ratio 


To write the ratio of two quantities in simplest form «& | & 


Quantities such as 3 feet, 12 cents, and 9 cais are number quantities written with 
units. 


3 feet 
12 cents These are only some examples of units. Shirts, dollars, trees, 
9 cars miles, and gallons are further examples. 
units 


A ratio is a comparison of two quantities that have the same units. This com- 

parison can be written three different ways: 

1. As a fraction 

2. As two numbers separated by a colon (:) 

3. As two numbers separated by the word to 

The ratio of the lengths of two boards, one 8 feet long and the other 10 feet long, 

can be written as 
Siceke 8: , 4 
10 feet 


A ratio is in simplest form when 
the two numbers do not have a com- 
mon factor. Note that in a ratio, the 
units are not written. 


1085 
2. 8 feet:10 feet = 8:10 = 4:5 
3. 8 feet to 10 feet = 8to10 =4to5 


& 


This ratio means that the smaller board is : the length of the longer board. 


duvile (018 (élfaleete e ietels re, e).u ee (6.6, 6 alOle lene b) 670) 6)60 06 ev tesa [aie ler ie eleie ele he 


You Try It 1 

Write the comparison 20 pounds to 24 pounds 
as a ratio\in simplest form using a fraction, a 
colon, and the word to. 


Your solution 


= 3:4 


$6 to $8 = 6 to 8 = 3 to4 


word to. 
Soluti p 
n — | 
olutio $8. 8 
$6:$8 = 6:8 
Example 2 


Write the comparison 18 quarts to 6 quarts as 
a ratio in simplest form using a fraction, a 
colon, and the word to. 


18 quarts _ 


Siaeka 6b Bisie Ub 6 0).6/8 ¥1610 6) hfe 6 (v2 6 we 1eLe se 


Chae ine vl bale Cerep 4, S11a hike 5040 )SAS1 6. Ca¥ Jeuee''6 10) ©). .9) #89, "0 ih /6 Tene mens eene ShUy ©..Snenene ts 


You Try It 2 

Write the comparison 64 miles to 8 miles as a 
ratio in simplest form using a fraction, a colon, 
and the word to. 


Your solution 


Solution 
6 quarts 


LS ren © 
6) id 


18 quarts:6 quarts = 
18:6 = 3:1 

18 quarts to 6 quarts = 
18 to6 = 3 tol 


Solutions on p. S11 


170 Chapter 4 / Ratio and Proportion 


To solve application problems 


Use the table below for Example 3 and You Try It 3. 


{20,000 


| E 
: eoeeeveee se eee ee eeseeseesee eee eeeereereeeeeeee eee eee e see ee ee | pee eeoeeeeeeeeeeeeeeeeeeeeeeeeeeereereerseeeoceeeee eee eee e 
: Example 3 © You Try It 3 


Find, as a fraction in simplest form, the ratio 
of the number of board feet of pine to the 
number of board feet of oak. 


Find, as a fraction in simplest form, the ratio 
of the number of board feet of cedar to the 
number of board feet of ash. 


Strategy 

To find the ratio, write the ratio of board feet 
of pine (20,000) to board feet of oak (10,000) in 
simplest form. 


Your strategy 


Solution Your solution 
20,000 4: 2 
10,000 1 


NM 


The ratio is 


eee eee eee eee eee sees ees e reese seeeeeeeeeeeeeeeeeseoeeeeees 


| Example 4 
The cost of building a patio cover was $250 for 
labor and $350 for materials. What, as a 
fraction in simplest form, is the ratio of the 
cost of materials to the total cost for labor and 


+ You Try It 4 
A company spends $20,000 a month for 
television advertising and $15,000 a month for 
radio advertising. What, as a fraction in 
simplest form, is the ratio of the cost of radio 


materials? advertising to the total cost of radio and 
television advertising? 
Strategy Your strategy 


To find the ratio, write the ratio of the cost of 
materials ($350) to the total cost ($250 + $350) 
in simplest form. 


Solution 
$350 ty 350 i 7 


$250 + $350 600 12 


Your solution 


eee tae Lh 
The ratio is ret 


Solutions on p. S11 
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4.1 Exercises 


1. 


10. 


is: 


16. 


19: 


ray a 


Objective A 


Write the comparison as a ratio in simplest form using a fraction, a colon (:), and the word to. 


3 pints to 15 pints 2. 6 pounds to 8 pounds 3. $40 to $20 

10 feet to 2 feet 5. 3 miles to 8 miles 6. 2 hours to 3 hours 

37 hours to 24 hours 8. 29 inches to 12 inches 9. 6 minutes to 6 minutes 
8 days to 12 days 11. 35 cents to 50 cents 12. 28 inches to 36 inches 
30 minutes to 60 minutes 14. 25 cents to 100 cents 15. 32 ounces to 16 ounces 
12 quarts to 4 quarts 4 17. 3 cups to 4 cups 18. 6 years to 7 years 

$5 to $3 -- 20, 30 yards to 12 yards 21. 12 quarts to 18 quarts 
20 gallons to 28 gallons 23. 14 days to 7 days 24. 9 feet to 3 feet 


Objective B Application Problems 


Write ratios in simplest form using a fraction. 


Zo: 


26. 


Die 


28. 


| Housing Food Taxes Utilities 


Use the table to find the ratio of housing cost to total expenses. 
Use the table to find the ratio of food cost to total expenses. 
Use the table to find the ratio of utilities cost to food cost. 


Use the table to find the ratio of transportation cost to housing cost. 


172 


29 


30. 


30 


32; 


33. 


34. 


Chapter 4 / Ratio and Proportion 


“%, National Collegiate Athletic Association (NCAA) statistics show that 
— for every 154,000 high school seniors playing basketball, only 4000 
will play college basketball as first-year students. Write the ratio of the 


. number of first-year students playing college basketball to the number of 


high school seniors playing basketball. 


NCAA statistics show that for every 2800 college seniors playing col- 
lege basketball, only 50 will play as rookies in the National Basket- 
ball Association. Write the ratio of the number of National Basketball 
Association rookies to the number of college seniors playing basketball. 


A transformer has 40 turns in the primary coil and 480 turns in the sec- 
ondary coil. State the ratio of the number of turns in the primary coil to 
the number of turns in the secondary coil. 


Rita Sterling bought a computer system for $2400. Five years later she 
sold the computer for $900. Find the ratio of the amount she received for 
the computer to the cost of the computer. 


A house with an original value of $90,000 increased in value to $110,000 

in 5 years. 

a. Find the increase in the value of the house. 

b. What is the ratio of the increase in value to the original value of the 
house? 


The price of gasoline jumped from $1.35 to $1.62 in 1 year. 
a. What was the increase in the price per gallon? 
b. What is the ratio of the increase in price to the original price? 


APPLYING THE CONCEPTS 


A bank uses the ratio of a borrower's total monthly debts to the borrower's total 
monthly income to determine the maximum monthly payment for a potential 
homeowner. This ratio is called the debt-income ratio. Use the homeowner's 
income-debt table at the right for Exercises 35 and 36. 


35. 


36. 


37. 


©, 38. 


Compute the debt-income ratio for the potential homeowner. 


‘ 


If Central Trust Bank will make a loan to a customer whose debt-income 

ratio is less than 7 will the potential homeowner qualify? Explain your 

answer. 

To make a home loan, First National Bank requires a Ticoine 
‘ : : 2, 

debt-income ratio that is less than =: Would the home- 


owner whose income-debt table is given at the right 
qualify for a loan using these standards? Explain. 


Is the value of a ratio always less than 1? Explain. 
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Objective A 


Point of Interest 


are rates at which 
2S are committed in 


Crime Every 
Larceny 4 seconds 
Burglary 14 seconds 
Robbery 60 seconds 
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Rates 
To write rates Ca] g 


A rate is a comparison of two quantities that have different units. A rate is writ- 
ten as a fraction. 


A distance runner ran 26 miles in 4 hours. The distance-to-time rate is written 


26 miles 1 iles Ma eel 
ies _ 13 miles A rate is in simplest form when the numbers that form 


4 hours 2 hours the rate have no common factors. Note that the units 


Rape 6 minutes are written as part of the rate. 
Murder 31 minutes 

Example 1 Write “6 roof supports for every You Try It 1 Write ' ‘15 pounds of fertilizer for 

9 feet” as a rate in simplest form. 12 trees” as a rate in simplest 
é form. 
: 6 supports 2 su rts 
Solution ae Lanne ahead os ; 
9 feet 3 feet Your solution 


Objective B 


0 a Gallup Poll, 
doctors more often 
o. On average, men 
visit the doctor 3.8 times per 
year, whereas women go to the 
doctor 5.8 times per year. 


16 gallons 


Solution on p. S11 


To write unit rates 


A unit rate is a rate in which the number in the denominator is 1. 


3:25 
se ee rs or $3.25/pound is read “$3.25 per pound.” 
1 pound 


To find unit rates, divide the number in we numerator of the rate by the number 
in the denominator of the rate. 


A car traveled 344 miles on 16 gallons of gasoline. To find the miles per gallon 
(unit rate), divide the numerator of the rate by the denominator of the rate. 


344 miles . 
s the rate. 


21.5 21.5 miles/gallon is the unit rate. 


16)344.0 


Example 2 Rweie “300 feet in 8 Rene asa You Try it2. Write “260 miles in 8 hours” as 
unit rate. a unit rate. 
300 feet 37.5 Your solution 


egiutlon 8 seconds 8 1300.0 


Bie feet/second 


Solution on p. S11 
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27% To solve application problems 


»» The table at the right shows typi- 
cal air fares for long routes. Find 
the cost per mile for the four 
routes in order to determine the 
most expensive route and the least 
expensive route on the basis of 
mileage flown. 


a “Long Routes 


Strategy 

To find the cost per mile, divide the fare by the miles flown for each route. 
Compare the costs per mile to determine the most expensive and least expen- 
sive routes per mile. 


Solution New York—Los Angeles se = 0.28 
San Francisco—Dallas = = 0.37 
Denver-Pittsburgh = =~ 0.40 
Minneapolis—Hartford = = 0.46 


0.28 < 0.37 < 0.40 < 0.46 


The Minneapolis—Hartford route is the most expensive per mile, and the New 
York—Los Angeles route is the least expensive per mile. 


Example 3 ‘Be Try It 3 

As an investor, Jung Ho purchased 100 shares Erik Peltier, a jeweler, purchased 5 ounces of 
of stock for $1500. One year later, Jung sold gold for $1625. Later, he sold the 5 ounces for 
the 100 shares for $1800. What was his profit $1720. What was Erik’s profit per ounce? 

per share? 

Strategy Your strategy 


To find Jung’s profit per share: 


e Find the total profit by subtracting the 
original cost (1500) from the selling price 
(1800). 

e Find the profit per share (unit rate) by 
dividing the total profit by the number of 
shares of stock (100). 


Solution Your solution 
1800 — 1500 = 300 bs 
300 = 100 =3 ; 


Jung Ho's profit was $3/share. 


Solution on p. S11 
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4.2 Exercises 


Objective A 


Write each phrase as a rate in simplest form. 


1. 3 pounds of meat for 4 people 2. 30 ounces in 24 glasses 

3. $80 for 12 boards 4. 84 cents for 6 bars of soap 
5. 300 miles on 15 gallons 6. 88 feet in 8 seconds 

7. 20 children in 8 families 8. 48 leaves on 9 plants 

9. 16 gallons in 2 hours 10. 25 ounces in 5 minutes 


Objective B 


Write each phrase as a unit rate. « - 


11. 10 feet in 4 seconds 12. 816 miles in 6 days 

13. $1300 earned in 4 weeks 14. $27,000 earned in 12 months 

15. 1100 trees planted on 10 acres 16. 3750 words on 15 pages 

17. $32.97 earned in 7 hours 18. $315.70 earned in 22 hours 

19. 628.8 miles in 12 hours 20. 388.8 miles in 8 hours 

21. 344.4 miles on 12.3 gallons of gasoline Zs 409.4 miles on 11.5 gallons of gasoline 
23. $349.80 for 212 pounds 24. $11.05 for 3.4 pounds 


Objective C Application Problems 


25. An automobile was driven 326.6 miles on 11.5 gallons of gas. Find the 
number of miles driven per gallon of gas. 


* 


26. You drive 246.6 miles in 4.5 hours. Find the number of miles you drove 
per hour. 


27. The Saturn-5 rocket uses 534,000 gallons of fuel in 2.5 minutes. How 
much fuel does the rocket use per minute? 


176 


28. 


29: 


30. 


Si. 


a2. 


Chapter 4 / Ratio and Proportion 


Assume that Regency Computer produced 5000 zip disks for $26,536.32. 

Of the disks made, 122 did not meet company standards. 

a. How many disks did meet company standards? 

-b. What was the cost per disk for those disks that met company 
standards? 


The Pierre family purchased a 250-pound side of beef for $365.75 and had 
it packaged. During the packaging, 75 pounds of beef were discarded as 
waste. 

a. How many pounds of beef were packaged? 

b. What was the cost per pound for the packaged beef? 


The Bear Valley Fruit Stand purchased 250 boxes of strawberries for 
$162.50. All the strawberries were sold for $312.50. What was the profit 
per box of strawberries? 


During filming, an IMAX camera uses 65-mm film at a rate of 5.6 feet per 

second. 

a. At what rate per minute does the camera go through film? 

b. At what rate does it use a 500-foot roll of 65-mm film? Round to the 
nearest second. 


The table at the right shows the population 
and area of three countries. The population 
density of a country is the number of people per 


i Count. Populati 
square mile. ountry Popes 


a. Which country has the least population 
density? 

b. How many more people per square mile are 
there in India than in the United States? Round 
to the nearest whole number. 


Another application of rates is in the area of international trade. Suppose a 
company in Canada purchases a shipment of sneakers from an American com- 
pany. The Canadian company must exchange the Canadian dollar for U.S. dol- 
lars in order to pay for the order. The number of Canadian dollars that are 
equivalent to one U.S. dollar is called the exchange rate. 


33. 


The table at the right shows the exchange rates per U.S. dollar 
for three foreign countries and for the Euro at the time of this 
writing. 
a. How many euros would be paid for an order of American com- 
puter hardware costing $38,000? 
b. Calculate the cost, in Japanese yen, of an American car costing 
$24,000. 


APPLYING THE CONCEPTS 


34. 


35. 
© 


4 


You have a choice of receiving a wage of $34,000 per year, $2840 per 
month, $650 per week, or $18 per hour. Which pay choice would you 
take? Assume a 40-hour week with 52 weeks per year. 


The price-earnings ratio of a company’s stock is one measure used by 
stock market analysts to assess the financial well-being of the company. 
Explain the meaning of the price-earnings ratio. 


Exchange Rates per U.S. Dollar 


ey 


a7 


Area (in square miles) 


iid 
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Proportions 
Objective A To determine whether a proportion is true c 49 


A proportion is an expression of the equality of two ratios or rates. 


Point of Interest 

oa Bite studied by 50 miles — 25 miles Note that the units of the numerators are the same 
the earliest mathematicians. 4gallons 2 gallons and the units of the denominators are the same. 
Clay tablets uncovered by 

archaeologists show evidence 3 1 

of proportions in Egyptian and % = 5 This is the equality of two ratios. 


Babylonian cultures dating 
from 1800 B.C. 
A proportion is true if the fractions are equal when written in lowest terms. 


In any true proportion, the “cross products” are equal. 


=» Is : = 5 a true proportion? 
2 ieee 8 ae The cross products are equal. 
3 l2—=—2 x 12 = 24 : = =i is a true proportion. 


A proportion is not true if the fractions are not equal when reduced to lowest 
terms. 


If the cross products are not equal, then the proportion is not true. 


= Is = = : true proportion? 
4 zy Se 8™ 5 x 8 = 40 The cross products are not equal. 
5 st AX = 30 2 = : is not a true proportion. 
Example 1 oF ta You Try It 1 ‘ : 
Is ; aa: true proportion? Is ih. true proportion? 
Soluti : Ry Lae an Your solution 
omunon BI 16 > 5 X 16 = 80 


The cross products are equal. 
The proportion is true. 


le 2 es Try It 2 
ene 62 miles 33 miles I $32 _ _ $90 a true 


Is 7 a true 6 hours 8 hours 


4 gallons 2 gallons 5 
proportion? proportion? 


33 4 338 = 132 


— Your solution 
-2— 62x2= 124 


Solution 


The cross products are not equal. 


The proportion is not true. 
Solutions on p. S11 
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Sometimes one of the numbers in a proportion is unknown. In this case, it is nec- 
essary to solve the proportion. 


Objective B- 


To solve proportions 


To solve a proportion, find a number to replace the unknown so that the pro- 
portion is true. 


=> Solve: 2 = 3 
6 n 
ee. 
6 Nn 
9xXn=6X3 ® Find the cross products. 
9xn=18 ae 
pas 
n=18+9 © Think of 9 x n= 18 as 9) 18. 
\A 
n=2 a 
Check: 


9 3——6xX3=18 
ait) ees oO = 18 


Example 3 $ a ES Try it 3 , 
+ a 
Solve pr and check. Solve 7 ei and check. 
Solution i < (0) = 12 * DS Your solution 
n X 60 = 300 
n = 300 + 60 
5) 
Check: 
2) 2 LX 25) = 300 
12 60 52x 60'=— 300 
‘ibe 4 A : LE Try It 4 ‘ 
Solve ae: Round to the Solve aa oat Round to the 
nearest tenth. _ nearest tenth. 
Solution 4x 16=9xXn Your solution 
64=9xX<n 
64+9=n 
7.1=n 


Note: A rounded answer is an : 
approximation. Therefore, the ie 4 
answer to a check will not be 
exact. 


Solutions on pp. S11—S12 
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Example 5 § 
Solve eet! and check. 
52 n 
Solution 26% 0 = 52 <7 
28 X n = 364 
n = 364 + 28 
n= 13 
Check: 
28 TO ee OP NT = Sheet! 


52 13 ——28 & 13 = 364 


ee 


Example 6 4 
Solve ae Round to the 


nearest hundredth. 


15 x3=nxX8 
45=nx8 

45+8=n 
5.63 =n 


Solution 
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hii Try It 5 


] 
Solve ee and check. 
20 n 
Your solution 
You Try It 6 Die 
Solve paereere Round to the 


nearest hundredth. 


Your solution 


Example 7 a Try It 7 


Solve = = 


3 
= and check. 
9 1 ? 


nx1=9xX3 

nx 1 =27 
n=27+1 
n= 27 


Check: 


27 3— 9x3=27 
a Gi OT (ice 27 


Solution 


Example 8 ie 
= — and check. 
n 


N 
ie) 
oe 
cI 
oO 
ol] 


5xw7=9 x15 

5 x y= 135 
n= 135-= 5 
n= 27 


Check: 
159 x 15 = 135 


5 "= 
aD oie 5 X 27 = 135 


Solution 


ieee 
Solve spice and check. 


Your solution 


ig Try It 8 


Your solution 


Solutions on p. S12 
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: Example 9 
A mason determines that 9 cement blocks are 
required for a retaining wall 2 feet long. At this 
rate, how many cement blocks are required for 
a retaining wall that is 24 feet long? 


Strategy 


‘You Try It 9 


Twenty-four jars can be packed in 6 identical 
boxes. At this rate, how many jars can be 
packed in 15 boxes? 


Your strategy 


To find the number of cement blocks for a 
retaining wall 24 feet long, write and solve a 
proportion using 1 to represent the number of 
blocks required. 


Solution 
9 cement blocks 


Your solution 
n cement blocks 


2 feet x 24 feet 
9X 24=2Xn 
216=2xn 
DON 2 i 
108 =n 
A 24-foot retaining wall requires 108 cement 
blocks. 
| Rope aaa Decne Shi at | Uleidbmelorteets 27 5 tae St en a eee Bee iieed a eid'd chev TRORRE TS Ae Oe he tO Re a Eee 
“Example 10 You Try It 10 


The dosage of a certain medication is 2 ounces 
for every 50 pounds of body weight. How many 
ounces of this medication are required for a 
person who weighs 175 pounds? 


Three tablespoons of a liquid plant fertilizer 
are to be added to every 4 gallons of water. 
How many tablespoons of fertilizer are 
required for 10 gallons of water? 


Strategy 

To find the number of ounces of medication 
for a person weighing 175 pounds, write and 
solve a proportion using n to represent the 
number of ounces of medication for a 175- 
pound person. 


Your strategy 


Solution Your solution 
2 OUSICES, | aid OUNCES 
50 pounds 175 pounds 
2X 175 =50 xn 
350 = 50 Xn 
350 + 50=n 
7=n 


A 175-pound person requires 7 ounces of 
medication. 


Solutions on p. S12 
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4.3 Exercises 


Objective A 


Determine whether the proportion is true or not true. 


— petals 
S716 UAC. 16 
2 
ae e pabetct 
8 4 18 19 
~. 16 48 
= figs ee 
Sy 3 9 5 1 
13 50 miles _ 25 miles 
“ 2gallons 1 gallon 
6 minutes 30 minutes 
15. ——— 
5 cents 25 cents 
17 $15 &. $45 
* 4pounds 12 pounds 
19 300 feet — 450 feet 
*  4rolls 7 rolls 
65 26 
th 
5Sdays 2 days 
Ttiles 42 tiles 
23. Sl eee 


4feet 20 feet 


14. 


Papa 


24. 


1 gallon _ 


27 


Section 4.3 / Proportions 


‘abl 15 
4) ee iat 

8 12 a vi 
) 45 3 oe 
XX 1357" .9 \ 4 

i Hf 9 
11, —=— — 
: 40 8 t2 7. 
16 feet 24 feet 


10 seconds i 15 seconds 


16 pounds _ 20 pounds 


12 days 14 days 


ZA OMCCS TE 90 trees 


6 acres I NAKSS 


7 gallons 
4 quarts 28 quarts 


80 miles _ 110 miles 


2hours 3 hours 


[Stectun me 20, teeta 
3 yards 18 yards 
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_ Objective B 


Solve. Round to the nearest hundredth. 


ites 26. ta IF. == 
29. 2. = 30. == 31, waa 
33. t=5 34. a= 35. t=2 
37. “== 38. === 39. == 
fae = 42. == 43. = =2 
T2, os 46. 21 47. “== 
49. a= 50. a= 2 51. in 
Objective c Application Problems 


Solve. Round to the nearest hundredth. 


53. A 6-ounce package of Puffed Wheat contains 600 calories. How many 
calories are in a 0.5-ounce serving of the cereal? 


54. Acar travels 70.5 miles on 3 gallons of gas. Find the distance that the car 
can travel on 14 gallons of gas. 
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Section 4.3 / Proportions 


Ron Stokes uses 2 pounds of fertilizer for every 100 square feet of lawn 
for landscape maintenance. At this rate, how many pounds of fertilizer 
did he use on a lawn that measures 3500 square feet? 


A nursery prepares a liquid plant food by adding 1 gallon of water for each 
2 ounces of plant food. At this rate, how many gallons of water are 
required for 25 ounces of plant food? 


\ n ~ 
A manutacturer of baseball equipment makes 4 aluminum bats for every 


15 bats made from wood. On a day when 100 aluminum bats are made, 
how many wooden bats are produced? 


A brick wall 20 feet in length contains 1040 bricks. At the same rate, how 
many bricks would it take to build a wall 48 feet in length? 


The scale on the map at the right is “1.25 inches equals 10 miles.” Find 
the distance between Carlsbad and Del Mar, which are 2 inches apart on 
the map. 


The scale on the plans for a new house is “1 inch equals 3 feet.” Find the 
length and width of a room that measures 5 inches by 8 inches on the 
drawing. az 


The dosage for a medication is ; ounce for every 40 pounds of body weight. 


At this rate, how many ounces of medication should a physician prescribe 
for a patient who weighs 150 pounds? 


A bank requires a monthly payment of $33.45 on a $2500 loan. At the 
same rate, find the monthly payment on a $10,000 loan. 


A pre-election survey showed that 2 out of every 3 eligible voters would 
cast ballots in the county election. At this rate, how many people in a 
county of 240,000 eligible voters would vote in the election? 


A paint manufacturer suggests using | gallon of paint for every 400 square 
feet of a wall. At this rate, how many gallons of paint would be required 
for a room that has 1400 square feet of wall? 


A 60-year-old male can obtain $10,000 of life insurance for $35.35 per 
month. At this rate, what is the monthly cost of $50,000 of life insurance? 


Suppose a computer chip manufacturer knows from experience that in an 
average production run of 2000 circuit boards, 60 will be defective. How 
many defective circuit boards can be expected from a run of 25,000 cir- 


cuit boards? 


Encinitas 
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67. You own 240 shares of a computer stock. The company declares a stock 
split of 5 shares for every 3 owned. How many shares of stock will you 
own after the stock split? 


68. The director of data processing at a college estimates that the ratio of stu- 
dent time to administrative time on a certain computer is 3:2. During a 
month in which the computer was used 200 hours for administration, 
how many hours was it used by students? 


69. The ratio of weight on the moon to weight on Earth is 1:6. If a bowling 
ball weighs 16 pounds on Earth, what would it weigh on the moon? 


70. When engineers designed a new car, they first built a model of the car. The 
ratio of the size of a part on the model to the actual size of the part is 
2:5. If a door is 1.3 feet long on the model, what is the length of the door 
on the car? 


71. Carlos Capasso owns 50 shares of Texas Utilities that pay dividends of 
$153. At this rate, what dividend would Carlos receive after buying 300 
additional shares of Texas Utilities? 


APPLYING THE CONCEPTS 


™, The table at the right shows how each dollar of projected spend- 
ing by the federal government for a recent year was distributed. 
The costs for Social Security, health, income security, net interest, 
and the category education, veterans, and transportation are fixed 
expenditures. Defense and “Other” represent the only discretionary 
spending by the government. The projected budget for the year was 
$1977.6 billion. 


How Your Federal Tax Dollar Is Spent 


72. a. Is at least one-half of federal spending discretionary 
spending? 


: f Source: Tax Foundation, Office of 
b. Using a colon, write the ratio of the expenditures for “health” Management and Budget 


to the discretionary spending. 

c. Find the amount of the budget to be spent on fixed expen- 
ditures. 

d. Find the amount of the budget to be spent on Social Security. 


73. Asurvey of voters ina city claimed that 2 people of every 5 who voted cast 

«> a ballot in favor of city amendment A and that 3 people of every 4 who 

~ 4 voted cast a ballot against amendment A. Is this possible? Explain your 
answer. 


74. Write a word problem that requires solving a proportion to find the 


a>. answer. 
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¢ Focus on Problem Solving 


Looking for a Pattern 


A very useful problem-solving strategy is looking for a pattern. 


Problem A legend says that a peasant invented the game of chess and gave it 
to a very rich king as a present. The king so enjoyed the game that he gave the 
peasant the choice of anything in the kingdom. The peasant’s request was 
simple: “Place one grain of wheat on the first square, 2 grains on the second 
square, 4 grains on the third square, 8 on the fourth square, and continue dou- 
bling the number of grains until the last square of the chessboard is reached.” 
How many grains of wheat must the king give the peasant? 


Solution A chessboard consists of 64 squares. To find the total number of 
grains of wheat on the 64 squares, we begin by looking at the amount of wheat 


on the first few squares. 


Square Square Square Square Square Square Square Square 


1 2 3 4 c 5 q 8 
1 | | 2 4 8 16 BD 128 
1 3 7 15 31 e 127 255 


The bottom row of numbers represents the sum of the number of grains of 
wheat up to and including that square. For instance, the number of grains of 
wheat on the first 7 squares is 1 + 2+ 4+ 8+ 16 + 32 + 64= 127. 


One pattern to observe is that the number of grains of wheat on a square can be 
expressed as a power of 2. 


The number of grains on square n = 2""'. 


For example, the number of grains on square 7 27-1 = 2° = 64. 


A second pattern of interest is that the number below a square (the total num- 
ber of grains up to and including that square) is one less than the number of 
grains of wheat on the next square. For example, the number below square 7 
is one less than the number on square 8 (128 — 1 = 127). From this observation, 
the number of grains of wheat on the first 8 squares is the number on square 8 
(128) plus one less than the number on square 8 (127): The total number of 
grains of wheat on the first 8 squares is 128 + 127 = 255. 


From this observation, 
Number of grains of _ number of grains , one less than the number 
wheat on the chessboard on square 64 of grains on square 64 
= 264-1 alle (oer. = 1) 
= 23 + 2% — 1 = 18,000,000,000,000,000,000 


To give you an idea of the magnitude of this number, this is more wheat than has 
been produced in the world since chess was invented. 
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The Golden Ratio 


The same king decided to have a banquet in the long banquet room of the palace 
to celebrate the invention of chess. The king had 50 square tables, and each table 
could seat only one person on each side. The king pushed the tables together to 
form one long banquet table. How many people could sit at this table? Hint: Try 


constructing a pattern by using 2 tables, 3 tables, and 4 tables. 


Projects and Group Activities 


There are certain designs that have been repeated over and over in both art and 
architecture. One of these involves the golden rectangle. 


A golden rectangle is drawn at the 
right. Begin with a square that mea- 
sures, say, 2 inches on a side. Now 
measure the distance from A to B. 
Place this length along the bottom of 
the square, starting at A. The result- 
ing rectangle is a golden rectangle. 


The golden ratio is the ratio of the length of the golden rectangle to its width. If 
you have drawn the rectangle following the procedure above, you will find that 


the golden ratio is approximately 1.6. 


The golden ratio appears in many dif- 
ferent situations. Some _ historians 
claim that some of the great pyramids 
of Egypt are based on the golden 
ratio. The drawing at the right shows 
the Pyramid of Gizeh, which dates 
from approximately 2600 B.c. The 
ratio of the height to a side of the 
base is approximately 1.6. 


1. The canvas of the Mona Lisa painted by Leonardo da Vinci is a golden rec- 
tangle. However, there are other instances of the golden rectangle in the 
painting itself. Do some research on this painting and write a few paragraphs 


summarizing your findings. 


golden rectangle? 


DD shiike 


Golden Rectangle 


Side —_ 


> 


> »- Height 


. What do 3 x 5 and 5 x 8 index cards have to do with the golden rectangle? 
. What does the United Nations Building in New York City have to:do with the 


. When was the Parthenon in Athens, Greece, built? What does the front of that 
building have to do with the golden rectangle? 
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Drawing the Floor 


The drawing < t Ista s 
Plans.for a Building e drawing at the left is a sketch 


of the floor plan for a cabin at a 
resort in the mountains of Utah. 
The measurements are missing. 
Assume that you are the architect 
and will finish the drawing. You 
will have to decide the size of the 
rooms and put in the measure- 
ments to scale. 


BEDROO 
Design a cabin that you would like 
to own. Select a scale and draw all 
the rooms to scale. 


= If you are interested in architec- 

UNDER CABINET aa rime her 
LIGHT ture, visit an architect who is using 
FRIDGE UNDER CAD (computer-aided design) to 
ma create a floor plan. Computer tech- 
nology has revolutionized the field 


LIVING : j 
of architectural design. 


ROOM 


DECK 


3" LOG 2 POST 
SUPPORT ~ FOR LOG 
POSTS C) HANDRAIL 


Small Business and Do some research on your local newspaper. Answer each of the following 
Gross Income _ questions. 


What is the newspaper's circulation? 
How often is an edition of the newspaper published? 
What is the cost per issue when it is purchased at a newsstand? 


Is there a special rate for subscribers to the newspaper? 


The Ourtown Times it 


. 


What is the cost of a subscription? 

What is the length of time for which a subscription is paid? 

How many of the newspaper's readers are subscribers? 

Use the answers to the above questions to determine the number of copies 
sold at newsstands. 


Use the figures that you have gathered to determine the total annual income, 
or gross income, derived from sales of the newspaper. 


oN AU SB wWHN = 


= 
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The U.S. House 
of Representatives 


iW hy 


The framers of the Constitution decided to use a ratio to determine the number 
of representatives from each state. It was determined that each state would 
have one representative for every 30,000 citizens, with a minimum of one repre- 
sentative. Congress has changed this ratio over the years, and we now have 
435 representatives. 


Find the number of representatives from your state. Determine the ratio of citi- 
zens to representatives. Also do this for the most populous state and for the least 
populous state. 


You might consider getting information on the number of representatives for 
each state and the populations of different states via the Internet. 


Chapter Summary ] Summary 


Key Words 


Essential Rules 


Quantities such as 8 feet and 60 miles are number quantities written with units. 
[p. 169] 


A ratio is a comparison of two quantities that have the same units. |p. 169 


A ratio is in simplest form when the two numbers that make up the ratio have no 
common factors. [p. 169] 


A rate is a comparison of two quantities that have different units. |p. 173] 


A rate is in simplest form when the numbers that make up the rate have no com- 
mon factors. [p. 173] 


A unit rate is a rate in which the number in the denominator is 1. |p. 173] 
A proportion is an expression of the equality of two ratios or rates. [p. 177] 


A proportion is true if the fractions are equal when written in lowest terms. In 
any true proportion, the “cross products” are equal. [p. 177] 


Ways to Express a Ratio 
A ratio can be written in three different ways: 


1. As a fraction 


2. As two numbers separated by a colon (:) 
3. As two numbers separated by the word to [p. 169] 


To Find Unit Rates 


To find unit rates, divide the number in the numerator of the rate by the number 
in the denominator of the rate. [p. 173] 


To Solve a Proportion 
One of the numbers in a proportion may be unknown. To solve a proportion, find 
a number to replace the unknown so that the proportion is true. [p. 178] 


eeeeev eee ee 


epeesees 
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11. 


13: 


15. 


« Chapter Review 


Determine whether the proportion is true or 
not true. 
10 


9 45 


Write “250 miles in 4 hours” as a unit rate. 


Solve the proportion. 
somite 
n 17 


Write “$8.75 for 5 pounds” as a unit rate. 


Solve the proportion. 
ety 


Sar 2 


Write the comparison 6 inches to 15 inches 
as a ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


Write “$15 in 4 hours” as a rate in simplest 
form. 


Write the comparison 12 days to 12 days as a 
ratio in simplest form using a fraction, a 
colon (:), and the word to. 


10. 


12: 


14. 


16. 


Chapter Review 189 


Write the comparison 32 dollars to 80 dollars 
as a ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


Determine whether the proportion is true or 
not true. 
eee 
15.60 


Write “$300 earned in 40 hours” as a unit 
rate. 


Write the comparison 8 feet to 28 feet as a 
ratio in simplest form using a fraction, a 
colon (:), and the word to. 


Solve the proportion. Round to the nearest 
hundredth. 

18 10 

Sieg? 


Determine whether the proportion is true or 


not true. 
3 10 


gud 


Write “326.4 miles on 12 gallons” as a unit 
rate. 


Determine whether the proportion is true or 


Chapter 4 / Ratio and Proportion 


le 


19. 


PA Me 


23. 


Pape y 


27. 


29. 


Solve the proportion. Round to the nearest 
hundredth. 
Ee 


i 30 


In 5 years, the price of a calculator went from 
$40 to $24. What is the ratio, as a fraction in 
simplest form, of the decrease in price to the 
original price? 


The high temperature during a 24-hour 
period was 84 degrees, and the low tempera- 
ture was 42 degrees. Write the ratio, as a 
fraction in simplest form, of the high temper- 
ature to the low temperature for the 24-hour 
period. 


A brick wall 40 feet in length contains 448 
concrete blocks. At the same rate, how many 
blocks would it take to build a wall that is 120 
feet in length? 


A 15-pound turkey costs $10.20. What is the 
cost per pound? 


An insurance policy costs $3.87 for every 
$1000 of insurance. At this rate, what is the 
cost of $50,000 of insurance? 


Monique uses 1.5 pounds of fertilizer for 
every 200 square feet of lawn. How many 
pounds of fertilizer will she have to use on a 
lawn that measures 3000 square feet? 


18. 


20. 


Za. 


24. 


26. 


28. 


30. 


Write “100 miles in 3 hours” as a rate in sim- 
plest form. 


The property tax on a $45,000 home is $900. 
At the same rate, what is the property tax on 
a home valued at $120,000? 


The total cost of manufacturing 1000 radios 
was $36,600. Of the radios made, 24 did not 
pass inspection. Find the cost per radio that 
the manufacturer must now assume in pric- 
ing the radios. That is, what is the cost per 
radio of the radios that did pass inspection? 


A retail computer store spends $30,000 a year 
on TV advertising and $12,000 on newspaper 
advertising. Find the ratio, as a fraction in 
simplest form, of TV adyertising to newspa- 
per advertising. 


Mahesh drove 198.8 miles in 3.5 hours. Find 
the average number of miles he drove per 
hour. 


Pascal Hollis purchased 80 shares of stock 
for $3580. What was the cost per share? 


A house had an original value of $80,000, but 
its value increased to $120,000 in 2 years. 
Find the ratio, as a fraction in simplest form, 
of the increase to the original value. ’ 
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11. 


i Chapter Test 


Write “$22,036.80 earned in 12 months” as a 
unit rate. 


Write “18 supports for every 8 feet” as a rate 
in simplest form. 


Write the comparison 12 days to 8 days as a 
ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


Write “256.2 miles on 8.4 gallons of gas” as a 
unit rate. 


Determine whether the proportion is true or 


not true. 
5 ZS 


Write “$81 for 12 boards” as a rate in sim- 
plest form. 


10. 


12. 


Chapter Test 191 


Write the comparison 40 miles to 240 miles 
as a ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


Determine whether the proportion is true or 
not true. 
40 5 


125 25 


Solve the proportion. 
pom! 


12 n 


Write the comparison 27 dollars to 81 dollars 
as a ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


Solve the proportion. 
cues 
18 4 


Write the comparison 18 feet to 30 feet as a 
ratio in simplest form using a fraction, a 
colon (:), and the word fo. 


192 


13. 


14. 


15. 


16. 


17. 


18. 


19, 


20. 


Chapter 4 / Ratio and Proportion 


Fifty shares of a utility stock pay a dividend of $62.50. At the same rate, find 
the dividend paid on 500 shares of the utility stock. 


The average summer.temperature in a California desert is 112 degrees. In 
a city 100 miles away, the average summer temperature is 86 degrees. Write 
the ratio, as a fraction in simplest form, of the average city temperature to 
the average desert temperature. 


A plane travels 2421 miles in 4.5 hours. Find the plane’s speed in miles per 
hour. 


A research scientist estimates that the human body contains 88 pounds of 
water for every 100 pounds of body weight. At this rate, estimate the num- 
ber of pounds of water in a college student who weighs 150 pounds. 


If 40 feet of lumber costs $69.20, what is the per-foot cost of the lumber? 


, | 
The dosage of a certain medication is 4 ounce for every 50 pounds of body 


weight. How many ounces of this medication are required for a person who 
weighs 175 pounds? Write the answer as a decimal. 


An automobile sales company spends $25,000 each month for television 
advertising and $40,000 each month for radio advertising. Write, as a frac- 
tion in simplest form, the ratio of the cost of radio advertising to the total 
cost of advertising. 


The property tax on a house valued at $175,000 is $1500. At the same rate, 
find the property tax on a house valued at $140,000. 
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i. 


rs: 


1S. 


& Cumulative Review 


20,095 
= Ud 


Subtract: 


Simplify: 4 — (5 — 2)? +3+2 


Find the LCM of 9, 12, and 18. 


a, 40) ; 
Write cat simplest form. 


What is 4. less than 10-2 


Find the quotient of 33 and 2. 


Write 4.0709 in words. 


Divide: 8.09)16.0976 


Round to the nearest thousandth. 


10. 


12. 


14. 


16. 


193 


Cumulative Review 


Write 2*2> 22+ 3.*3 -3 in exponential 
notation. 


Find the prime factorization of 160. 


Find the GCF of 28 and 42. 


Find + more than 32. 


YH 

3 

cS) 

=F 
=i 
Tm 
Ui| hd 
ae 

| w 
eee 
iemmes) 


Round 2.09762 to the nearest hundredth. 


Convert 0.064 to a fraction. 
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17. Write the comparison 25 miles to 200 miles 18. Write “87 cents for 6 pencils” as a rate in 
as a ratio in simplest form using a fraction. simplest form. 
See : : ” 40 160 
19. Write “250.5 miles on 7.5 gallons of gas” as a 20. Solve rai 
unit rate. 
. 22. ‘Solve the proportion. 
21.\ A car traveled 457.6 miles in 8 hours. Find Me 8 
__/ the car’s speed in miles per hour. ye ie 


23. You had $1024 in your checking account. You then wrote checks for $192 
and $88. What is your new checking account balance? 


24. Malek Khatri buys a tractor for $22,760. A down payment of $5000 is 
required. The balance remaining is paid in 48 equal monthly installments. 
What is the monthly payment? 


25. Yuko is assigned to read a book containing 175 pages. She reads : of the 


book during Thanksgiving vacation. How many pages of the assignment 
remain to be read? 


26. A building contractor bought 25 acres of land for $84,000. What was the 


cost of each acre? 


27. Benjamin Eli bought a shirt for $22.79 and a tie for $9.59. He used a $50 
bill to pay for the purchases. Find the amount of change. 


28. If you earn an annual salary of $41,619, what is your monthly salary? 


( 29.\ A soil conservationist estimates that a river bank is eroding at the rate of 
3 inches every 6 months. At this rate, how many inches will be eroded in 
50 months? 


30. The dosage of a certain medication is ; ounce for every 50 pounds of body 


weight. How many ounces of this medication are required for a person who 
weighs 160 pounds? Write the answer as a decimal. 
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Chapter Percents 


Objectives 


Section 5.1 , 


A To write a percent as a fraction or a decimal 
B_ To write a fraction or a decimal as a percent 


Section 5.2 


a? 

A To find the amount when the percent and 
the base are given 

B_ To solve application problems 


Section 5.3 , 


A To find the percent when the base and 
amount are given 


B_ To solve application problems 


The number of children in this kindergarten class represents a 


Section 5.4 percent of the population of a school district. Local populations 
A To find the base when the percent and and estimates of growth or decline are used to predict future 
amount are given job markets in that area. For example, population growth may 
B To solve application problems indicate a need for more teachers in the local schools. The 
Section 5.5 demography project on page 219 describes different Sons 
of the U.S. population as percents of the total population. 
A To solve percent problems using 
proportions 


B To solve application problems 


s% Need help? For on-line student resources, such 


> as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


abe € 6.0086 €.6 0900 6 0 6161s 8) w o0es alel 68) 8/0) 6.6.8. 816.9) 616 856 0a ee Pere aoe 9 ee es ORE. 


2, 2326001 


4. 0.06 47,500 


Rie 


bien chee : o D : 
Sean! Write 2° as a mixed number. 


3 "7 Divide 28 + 16. Write the answer as a decimal. 


A palindrome is a whole number that remains unchanged when its digits 
are written in reverse order. For example, 818 is a palindrome. 


om 


a. Find the smallest three-digit multiple of 6 that is a palindrome. 
b. Many nonpalindrome numbers can be converted into palindromes: 

reverse the digits of the number and add the result to the original; con- 
cp | tinue until a palindrome is achieved. Using this process, what is the 
palindrome created from 874? | 
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Objective A 


Bie. Sielee «6.0 68 ¢ « © «6 o © 6.6 6655 0 '6 0 0 0.0.68 0 0 @ 0 00 00 80 06 2 6.6 8 0 e 6 8 ee 


Example 1 


Solution 


Percent means “parts of 100.” In the figure at 
the right, there are 100 parts. Because 13 of the 
100 parts are shaded, 13% of the figure is shaded. 


Section 5.1 / Introduction to Percents 197 


Introduction to Percents 


To write a percent as a fraction or a decimal & 5. J 


In most applied problems involving percents, it is necessary either to rewrite 
a percent as a fraction or a decimal or to rewrite a fraction or a decimal as 


as percent. 


To write a percent as a fraction, remove the percent sign and multiply by =~. 


1 


13% = 13 X ——~ = 
100 


ie 


100 


To rewrite a percent as a decimal, remove the percent sign and multiply by 0.01. 


1B es 0 Se 


Write 120% as a fraction and asa 
decimal. 


t 120 
120% = 120 100 100 


I 
[= 


120% = 120 x 0.01 = 1.2 


Note that percents larger than 100 
are greater than 1. 


Move the decimal point two 
places to the left. Then 
remove the percent sign. 


eee eee eee eee eee eee eee eee eee eee ee eee eee ee eee eseeeees & 


You Try It 1 Write 125% as a fraction and as 
a decimal. 


Your solution 


ie Try It 2 


Example 2 


Solution 


. 
An Aga o 4 SG doe Hebi OOD OD IOI GD OOOO CHO ORS CoC OR RR CEPR as, | Sidi aaa alah aan a 


Example 3 


Solution 


2 1 
165% = 16= xX == 


ni ae 


Write 0.5% as a decimal. 


0.5% = 0.5 X 0.01 = 0.005 


Write 335% as a fraction. 


Your solution 


elote 6 6161/6) 0,(0..6' eb) oolens 0ue070 0) 601610 0i 6. cye 06ers) eee <2 


Your solution 
Solutions on p. S12 
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eee i7 =} To write a fraction or a decimal as a percent 


A fraction or a decimal can be written as a percent by multipiying by 100%. 


= Write : as a percent. 


353 3 _ 100 300 1 
ee ee i Yo = 3 LOST OR Se 


=» Write 0.37 as a percent. 
037 = -0,.37°x 100% = 37% 


L Move the decimal point two 
places to the right. Then 
write the percent sign. 


Example 4 Write 0.015 as a percent. ‘Re Try It 4 Write 0.048 as a percent. 
Solution 0.015 = 0.015 x 100% Your solution 
= 1.5% 
Example 5 Write 2.15 as a percent. ie Try It 5 Write 3.67 as a percent. 
Solution 2.15 = 2.15 X 100% = 215% Your solution 
nae 6 : hic Try It 6 : ; 
Write 0.33, as a percent. Write 0.625 as a percent. 
t I 1 i 
Solution Os, os 0.335 x 100% Your solution 
= 334% 
3 0. 
pa 7 . Le Try It 7 
Write zasa percent. Write 2 as a percent. 
Write the remainder in Write the remainder in 
fractional form. fractional form. 
f vay ew! 200 
Solution 3 = 3 xX 100% = % Your solution 
= 66—% 
Example 8 ; Nou Try It8 
Write 25 as a percent. Write 1S as a percent. 
Round to the nearest tenth. Round to the nearest tenth. y 
ee TO LO 
Solution 2 7 = 7 = 7 x 100% Your solution 
_ 1600 
7 aes ya) 3 ORONO) 9/0) 


Solutions on pp. S12-S13 
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5.1 Exercises 


Objective A 


Write as a fraction and as a decimal. 


ls 2a% 2. 40% oi 30% 4. 150% 
5. 100% 6. 87% ioe 377 854576 
9. 383% 10. 425% 12-70% V4 wo oia Ws 
13. 88% 14. 64% 15283270 16. 18% 


Write as a fraction. 


2 1 1 1 1 3 
17. 66=% 18. 12-% 19. 83=% . 359 . 11-9 . 39 
3% edge a 20. 32% 21. 115% 22, % 

5 3 2 3 2 2 
. 45% . 152% 25. 429 26. 5—9 . 65% 28. 829 
23. 45% 24, 155% , 25. 42% 6. 57% 27. 6% 8. 85% 


Write as a decimal. 


29 6.5% 30. 9.4% 31. 12:3% 527 10% 2 33 0.55% 
34. 0.45% BJ uae A he) 36. 6.75% Bd. 93.0570 38. 3.08% 
39.270 40. 7% 41. 80.4% 42. 36.2% 43. 4.9% 


Objective B 
Write as a percent. 


44. 0.1 \o 45. 0.73 46. 0.05 47. 0.01 48. 1.07 49. 2.94 


50. 0.004 4 51. 0.006 y 2s 1012 53. 5:106 54. 0.8 552000 a 


200 
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Write as a percent. Round to the nearest tenth. 


ea 37 1 
= —— 53.0 
He 50 24 100 3 
5 1 1 
Os [Ae 62.)— 
: 8 . 8 6 
1 Z 7 
<= o1= eles 
64 40 65 iS 66 9 
Write as a percent. Write the remainder in fractional form. 
{Bes 1 id 
68. 50 69. Os 70. 30 
3 2 i 
TPs 1 Meee H6%. oles 145 25 
8 3 6 
76. Write the part of the square that is shaded as a fraction, as a decimal, and 


as a percent. Write the part of the square that is not shaded as a fraction, 
as a decimal, and as a percent. 


APPLYING THE CONCEPTS 


7B 


80. 


81. 


82. 


Determine whether the statement is true or false. If the statement is false, 
give an example to show that the statement is false. 

a. Multiplying a number by a percent always decreases the number. 

b. Dividing by a percent always increases the number. 

c. The word percent means “per hundred.” 


Explain in your own words how to change a percent to a decimal and how 
to change a decimal to a percent. 


: 1 ° 5 
A sale on computers advertised = off the regular price. What percent of the 


regular price does this represent? 


A suit was priced at 50% off the regular price. What fraction of the 
regular price does this represent? 


2 ; 5 : : 
If a of the population voted in an election, what percent of the population 


did not vote? 


How can you recognize a fraction that represents a number that is less 
than 1%? 


59. 


63. 


67. 


fae 


Tey 


| N 


co|~N 


Go | 


co|N 
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Percent Equations: Part | 


Objective A To find the amount when the 


percent and the base are given Pa | OY 


~~ 


A real estate broker receives a payment that is 4% of an $85,000 sale. To find 
the amount the broker receives requires answering the question “4% of $85,000 
is what?” 


This sentence can be written using mathematical symbols and then solved for the 
unknown number. 


4% of $85,000 is what? of is written as x (times) 
1 { it 4. It is is written as — (equals) 


what is written as 7 (the unknown 
percent | base _ | amount number) 
4% aes vor 01010) n 


f 


0.04 x 85,000 
3400 


n Note that the percent is 
n written as a decimal. 


The broker receives a payment of $3400. 
The solution was found by solving the The Basic Percent Equation 


basic percent equation for amount. Sal) hacen aout 


In most cases, the percent is written as a decimal before the basic percent equa- 
tion is solved. However, some percents are more easily written as a fraction than 
as a decimal. For example, 


1 1 Bs 2 2 1 1 5 
=% = — <o% == 16=% =— 83—% == 
ee ee Sear Chika: aia 6 
Exampie 1 Find 5.7% of 160. You Try It 1 Find 6.3% of 150. 
Solution = (0S < ile Your solution 


n = 9.12 


Note that the words “what is” are 
missing from the problem but are 
implied by the word “Find.” 


gin seb Se eA ny d ote Me MAAS AO OS CO DOOM DOs TOI ONO, MORON CACAO at itachi hae eC accent ar em aa 


You Try It 2 5 
What is 335% of 90? What is 165% of 66? 


Example 2 
1 : 
Solution n= 3 x. 90 Your solution 


n = 30 
Solutions on p. S13 
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To solve application problems 


Solving percent problems requires identifying the three elements of the basic 
percent equation. Recall that these three parts are the percent, the base, and the 
amount. Usually the base follows the phrase “percent of.” 


=) During a recent year, charitable 
contributions totaled $190 billion. 
The table at the right shows where this 
money was donated. Use these data for 
Example 3 and You Try It 3. 


FE ERS RUG Ba oh Gaiety by 9 bh cy 
i peta cceeietee ee | 
‘- ial Semel do eegeoks ite bes Sa aL eee 


ot 
@neire @ Geta! Ste! (et olie (61 a" \e\ 106) fe! ela) 6) 9 1e/fellel ie (0 fe e)'6| © 16 eel 06 0/06 6 016 © es 0) 6 a 6 ele.’  IQROOECIOS SIC CICES IGICRO SCO OSI OST CaCI CHO Chica CSD aCECICICNC IOI) a Ts DCC enCucnoneCua cc 
eet aga You Try It 3 


How much money was donated to religious 
organizations? 


Strategy 

To find the amount donated, write and solve 
the basic percent equation using 1 to represent 
the amount. The percent is 43%. The base is 
$190 billion. 


Solution 43% X 190 =n Your solution ~ 
0.43 x 190 =n 
81.7 =n 
$87.1 billion was donated to religious 
organizations. 
Baa 4 a Try It 4 


A quality control inspector found that 1.2% of 
2500 telephones inspected were defective. How 
many telephones inspected were not defective? 


Strategy 
To find the number of nondefective phones: 


e Find the number of defective phones. Write 
and solve the basic percent equation using n 
to represent the number of defective phones 
(amount). The percent is 1.2% and the base 
is 2500. 

e Subtract the number of defective phones 


from the number of phones inspected (2500). 


1.2% X 2500 =n 
0.012 k 2500 =n 
30 = n defective phones 


DOO 30 err 470 


Solution 


2470 telephones were not defective. 


Source: Giving USA 2000/AAFRC Trust for 
Philanthropy 


Determine how much money was donated to 
educational organizations. 


Your strategy 


An electrician’s hourly wage was $23.50 before 
an 8% raise. What is the new hourly wage? 


Your strategy 


Your solution 


Solutions on p. S13 
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5.2 Exercises 


Objective A 


Solve. 


a7. 


19. 


4 e 


aS: 


2. 


Jat 


8% of 100 is what? 
27% of 40 is what? 
0.05% of 150 is what? 
125% of 64 is what? 
Find 10.7% of 485. 
What is 0.25% of 3000? 


80% of 16.25 is what? 
What is 15% of 250? 
165% of 120 is what? 


What is 335% of 630? 
Which is larger: 5% of 95, or 75% of 6? 


Which is smaller: 79% of 16, or 20% 
of 65? 


Which is smaller: 2% of 1500, or 72% 
of 40? 


Find 31.294% of 82,460. 


Objective B Application Problems 


Pe 


30. 


16. 


18. 


20. 


ZZ 


24. 


26. 


28. 


Section 5.2 / Percent Equations: Part | 203 


16% of 50 is what? 
52% of 95 is what? 
0.075% of 625 is what? 
210% of 12 is what? 
Find 12.8% of 625. 
What is 0.06% of 250? 


26% of 19.5 is what? 
What is 52% of 65? 
83% of 246 is what? 


What is 665% of 891? 
Which is larger: 112% of 5, or 0.45% of 800? 


Which is smaller: 15% of 80, or 95% of 15? 
Which is larger: 22% of 120, or 84% of 32? 


Find 123.94% of 275,976. 


~ Approximately 30% of the 44 million people in the United States 
who do not have health insurance are between the ages of 18 and 24. 
(Source: Census Bureau) About how many people in the United States 


aged 18 to 24 do not have health insurance? 


During January of 2000, approximately 28.4% of the total auto 
industry sales of 1,212,321 vehicles were General Motors sales. 
(Source: Autodata) Find the approximate number of vehicles sold by Gen- 


eral Motors in January of 2000. 
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“% During the first quarter of 2000, approximately 11 million 
wo personal computers were sold in the United States. The table 
at the right shows the leading PC makers and their percents of 
those sales. Use these data for Exercises 31 and 32. 


31. How many of the 11 million personal computers were sold by 
Dell? 


GartnerGroup’s Dataquest, April 2000 


32. How many more personal computers were sold by Com- 
paq than by Gateway? Give the answer in thousands. 


33. A sales tax of 6% of the cost of a car was added to the purchase price 
of $19,500. 
a. How much was the sales tax? 
b. What is the total cost of the car, including sales tax? 


34. During the packaging process for oranges, spoiled oranges are discarded 
by an inspector. In one day an inspector found that 4.8% of the 20,000 
pounds of oranges inspected were spoiled. 

a. How many pounds of oranges were spoiled? 
b. How many pounds of oranges were not spoiled? 


35. co In 1995, Americans ate an average of 236 eggs during the year. In 
“" 2000, that number increased by approximately 9%. (Source: USDA 
Economic Research Service) 
a. Find the increase in the number of eggs eaten annually from 1995 to 
2000. Round to the nearest whole number. 
b. Americans ate an average of how many eggs during 2000? 


36. Funtimes Amusement Park has 550 employees and must hire an addi- 
tional 22% for the vacation season. What is the total number of employ- 
ees needed for the vacation season? 


APPLYING THE CONCEPTS 


~™, The two circle graphs at the right show how sur- Actual Preferred 
S veyed employees actually spend their time and the 

way they would prefer to spend their time. Assuming that 
employees have 112 hours a week of time that is not 


‘ 5 Famil 
spent sleeping, answer Exercises 37 to 39. Round to the Erne anal eet 
nearest tenth of an hour. 43% 41% 


Job/Career Job/Career 
37% 30% 


37. What is the actual number of hours per week that 
employees spend with family and friends? 


Source: WSJ Supplement, Work & Family; from 
Families and Work Institute 


38. What is the number of hours per week that employ- 
ees would prefer to spend on job/career? 


39. What is the difference between the number of hours an employee pre- 
ferred to spend on self and the actual amount of time the employee spent 
on self? 
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Percent Equations: Part Il 


To find the percent when the base and amount are given 54 aE 


A recent promotional game at a grocery store listed the probability of winning a 
prize as “1 chance in 2.” A percent can be used to describe the chance of winning. 
This requires answering the question “What percent of 2 is 1?” 


The chance of winning can be found by solving the basic percent equation 


for percent. 


What percent of 


uk 
Point of Interest percent 
Acc to the U.S. n 
Der ent of Agriculture, of 
the 356 billion pounds of food nN 
produced in the United States r 
annually, approximately 
96 billion pounds are wasted. 
That is approximately 27% of ae 


all the food produced in the 


United States. 


is 1? 


1 y 


_*| amount 
* 1 


= | 

ess 

0.5 * The solution must be written as a 
=" “DUYe percent to answer the question. 


I 


There is a 50% chance of winning a prize. 


Distsie © Sb Opes S.Ofe 6 6 018.0 8-66 8.0 FRO OCDE O6 OTEK ORHOEHOCE DEAD EDS ME ETD EEO DI HEAT HO TED EMEDED OE DEDEDE LEFAEAAPCOFCFHEDADE SD 


Example 1 What percent of 40 is 30? You Try It 1 What percent of 32 is 16? 
Solution n X 40 = 30 Your solution 
n = 30 + 40 
n = 0.75 
n = 715% 
Example 2. What percent of 12 is 27? Lv: Try It 2 What percent of 15 is 48? 
Solution nxX12=27 Your solution 
“w=27 = 12 
n =2.25 
n = 225% 
Example 3 25 is what percent of 75? You Try It 3 40 is what percent of 45? 
Solution 25 =n X 75 Your solution 
25-75 =n 
i 
3 
334% =n 
2 O 


Solutions on p. S13 
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Onis To solve application problems esi EY 


To solve percent problems, remember that it is necessary to identify the percent, 
base, and amount. Usually the base follows the phrase “percent of.” 


Pier: 4 fe Try It 4 
The monthly house payment for the Kaminski Tomo Nagata had an income of $33,500 and 
family is $787.50. What percent of the paid $5025 in income tax. What percent of the 
Kaminskis’ monthly income of $3750 is the income is the income tax? 


house payment? 


Strategy Your strategy 
To find what percent of the income the house 

payment is, write and solve the basic percent 

equation using 1 to represent the percent. The 

base is $3750 and the amount is $787.50. 


Solution Your solution 
n X 3750 = 787.50 

n = 787.50 + 3750 

n = 0.21 = 21% 


The house payment is 21% of the monthly 


income. 

Example 5 You Try It 5 
On one Monday night, 31.39 million of the <a According to the U.S. Department of 
approximately 40.76 million households Defense, of the 518,921 enlisted personnel 
watching television were not watching David in the U.S. Army in 1950, 512,370 people were 
Letterman. What percent of these households men. What percent of the enlisted personnel in 
were watching David Letterman? Round to the the U.S. Army in 1950 were women? Round to 
nearest percent. the nearest tenth of a percent. 
Strategy Your strategy 


To find the percent of households watching 
David Letterman: 


e Subtract to find the number of households 
that were watching David Letterman 
(40.76 million — 31.39 million). 

e Write and solve the basic percent equation 
using 1 to represent the percent. The base is 
40.76, and the amount is the number of 
households watching David Letterman. 


Solution Your solution 
40:76 million — 31.39 million = 9.37 million 


9.37 million households watching David 
Letterman 


n X 40.76 = 9.37 
n=937 +4076 
n= 0.23 


Approximately 23% of the households were 
watching David Letterman. 
Solutions on p. S13 
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5.3 Exercises 


Objective A 
Solve. 
1) What percent of 75 is 24? 2. What percent of 80 is 20? 
3. 15 is what percent of 90? 4. 24 is what percent of 60? 
5. What percent of 12 is 24? 6. What percent of 6 is 9? 


a 
\ 


8.) What percent of 24 is 18? 


ay 


7. What percent of 16 is 6? 


9. 18 is what percent of 100? 10. 54 is what percent of 100? 

ae 
1 1, 5 is what percent of 2000? 12. 8 is what percent of 2500? 

13. What percent of 6 is 1.2? 14. What percent of 2.4 is 0.6? 

16.4 is what percent of 4.1? 16. 5.3 is what percent of 50? 

17. 1 is what percent of 40? } 18. 0.3 is what percent of 20? 

19. What percent of 48 is 18? 20. What percent of 11 is 88? 
21. What percent of 2800 is 7? (22.) What percent of 400 is 12? 
23. 4.2 is what percent of 175? 24. 41.79 is what percent of 99.5? 
25. What percent of 86.5 is 8.304? 26. What percent of 1282.5 is 2.565? 


Objective B Application Problems 


27. 2 Seven in ten couples disagree about financial issues. (Source: 
’ Yankelovich Partners for Lutheran Brotherhood) What percent of 


couples disagree about financial matters? « 


28. @ Inasurvey, 1236 adults nationwide were asked, “What irks you most 
’ about the actions of other motorists?” The response “tailgaters” 

was given by 293 people. (Source: Reuters/Zogby) What percent of those 
surveyed were most irked by tailgaters? Round to the nearest tenth of 


a percent. 
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29. ™ According to the U.S. Department of Agriculture, of the 63 billion 

pounds of vegetables produced in the United States in one year, 

16 billion pounds were wasted. What percent of vegetables produced were 
wasted? Round to the nearest tenth of a percent. 


30. « In a recent year, 2400 billion cigarettes were produced. China 
National Tobacco Corporation produced the largest number, 
approximately 590.4 billion. (Source: World Tobacco File 1998-2000) 
What percent of the total cigarette production did China National 


Tobacco Corporation produce? 


31. “4 The typical American household spends $1355 a year on energy util- 
ities. Of this amount, approximately $81.30 is spent on lighting. 
(Source: Department of Energy, Owens Corning) What percent of the total 


amount spent on energy utilities is spent on lighting? 


32. To receive a license to sell insurance, an insurance account executive must 
answer correctly 70% of the 250 questions on a test. Nicholas Mosley 
answered 177 questions correctly. Did he pass the test? 

33. 4% On average, an employee in the United States spends 3.1 hours per 

workday at a computer. (Source: John H. Heldrich Center for Work- 

force Development, Rutgers University; Center for Survey Research and 

Analysis, University of Connecticut; Work Trends, February 10, 2000) 

What percent of the workday is not spent at a computer? Use an 8-hour 

workday. 


34. Ina test of the breaking strength of concrete slabs for freeway construc- . 
tion, 3 of the 200 slabs tested did not meet safety requirements. What per- 
cent of the slabs did meet safety requirements? 


APPLYING THE CONCEPTS 


The graph at the right shows several categories of average lifetime $1200 
costs of dog ownership. Use this graph for Exercises 35 and 36. Son Tang 
Round answers to the nearest tenth of a percent. wae 


35. What percent of the total amount is spent on food? Se eon 
ea and tick 


treatment 
36. What percent of the total is spent on veterinary care? 


$3900 


37. Public utility companies will provide consumers with an analy- $3000 ee 
sis of their energy bills. For one customer, it was determined Grooming, 
* that $76 of a total bill of $134 was spent for home heating. toys) Bouse 


What percent (to the nearest tenth) of the total bill was for 
home heating? 


38. The Fun in the Sun organization claims to have taken a survey of 

© 350 people, asking them to give their favorite outdoor temperature 

~4 for hiking. The results are given in the table at the right. Explain 
why these results are not possible. 
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Objective A To find the base when the percent and amount are given 


Point of Interest 


In 2000, food and drink sales 
at U.S. restaurants totaled 
approximately $376 billion. 
This was a 213% increase 
over the sales in 1980. 
(Source: National Restaurant 
Association) 
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Percent Equations: Part III 
O 


| In 1780, the population of Virginia was approximately 538,000. This was 

19% of the total population of the United States at that time. To find the 
total population at that time, you must answer the question “19% of what num- 
ber is 538,000?” 


The population of the United States in 1780 can be found by solving the basic 
percent equation for the base. 


19% of what is 538,000? 


4 uy a} 
percent base amount 
19% n 538,000 
0.19 Gen tt = 538,000 
n = 538,000 == O19 
n = 2,832,000 


The population of the United States in 1780 was approximately 2,832,000. 


Cbd Le BIELE Se BS @ © 6.6 w 6.00.0 0 0.6. 00.6 1b 6 8 0 6:0 OND 001616, © ChE 0.0.6) .0161.6, O16 6,610.08 (0000) 6 0, 0).0, (0,0. © 6 0.6! 0.0 65040,0).0)'0) 0h 0 049\.8,(0 1016 vise 


Example 1 18% of what is 900? ’ You Try It 1 86% of what is 215? 
Solution 0.18 X n = 900 Your solution 
n= 900 =O018 
n = 5000 
Example 2 30 is 1.5% of what? You Try It2 , 15 is 2.5% of what? 
Solution BO OOS ea Your solution 
30 + 0.015 =n 
2000 =n 
Example 3 You Try It 3 
3320, of what is 7? 165% of what is\5? 
3 
Solution a i == Tl e Note that the Your solution 
percent is 
Pais ee J. written as a 
3 fraction. 
i S| 


Objective B To solve application problems © 


Solutions on pp. S13-S14 


& 


cer v 


To solve percent problems, it is necessary to identify the percent, base, and 
amount. Usually the base follows the phrase “percent of.” 
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f Bl isddb de tes Bids bd ok eee es sas 
| Example 4 You Try It 4 
A business office bought a used copy machine A used car has a value of $10,458, which is 
for $900, which was 75% of the original cost. 42% of the car’s original value. What was the 
What was the original cost of the copier? car’s original value? 
Strategy Your strategy 


To find the original cost of the copier, write 
and solve the basic percent equation, using n 
to represent the original cost (base). The 
percent is 75% and the amount is $900. 


Solution Your solution 
75% Xn = 900 
0.75 X n = 900 

n = 900 + 0.75 

n = 1200 


The original cost of the copier was $1200. 


eee e eee sess ese errr seers eee ese reese se esses oeeseeeseeeseraipeseoesreeeseeesesreesesreeeeereseeeeeseeseseereseeeeeeeen 


bis: pears vecl 
2H 


Example 5 “You Try It 5 

A carpenter’s wage this year is $26.40 per hour, Chang’s Sporting Goods has a tennis racket on 
which is 110% of last year’s wage. What was sale for $89.60, which is 80% of the original 
the increase in the hourly wage over last year? price. What is the difference between the 


original price and the sale price? 


Strategy Your strategy 
To find the increase in the hourly wage over 
last year: 


e Find last year’s wage. Write and solve the 
basic percent equation, using 1 to represent 
last year’s wage (base). The percent is 110% 
and the amount is $26.40. 

e Subtract last year’s wage from this year’s 
wage (26.40). 


Solution Your solution © 
110% X n = 26.40 
1:10 X n = 26.40 
n = 26.40 + 1.10 
n = 24.00 e Last year's wage 


26.40 — 24.00 = 2.40 


The increase in the hourly wage was $2.40. 


Solutions on p. S14 
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5.4 Exercises 


Objective A 


Solve. Round to the nearest hundredth. 


ae 
1. | 12% of what is 9? 


3. 8 is 16% of what? 


~ 


\ 


5./ 10 is 10% of what? 

7. 30% of what is 25.5? 

9. 2.5% of what is 30? 

11. 125% of what is 24? r 
13. 18 is 240% of what? ed 
15. 4.8 is 15% of what? 

17. 25.6 is 12.8% of what? 

19. 0.7% of what is 0.56? 


21. 30% of what is 2.7? 
23. 84 is 165% of what? 


25. 662% of what is 72? 


Objective B Application Problems 


10. 


12. 


14. 


16. 


18. 


20. 


pA P 


24. 


26. 
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38% of what is 171? 

54 is 90% of what? 

37 is 37% of what? 

25% of what is 21.5? 
10.4% of what is 52? 
180% of what is 21.6? 
24 is 320% of what? 
87.5 is 50% of what? 
45.014 is 63.4% of what? 
0.25% of what is 1? 


78% of what is 3.9? 
120 is 332% of what? 


832% of what is. 13.5? 


7 § 2 Of the travelers who, during a recent year, allowed their children to 
miss school to go along on a trip, approximately 1.738 million 

allowed their children to miss school for more than a week. This repre- 
sented 11% of the travelers who allowed their children to miss school. 
(Source: Travel Industry Association) About how many travelers allowed 
their children to miss school to go along on a trip? 
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28. 
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30. 


31. 


32. 


33. 
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‘a In the United States today, 23.1% of the women and 27.5% of the 
“men have attained a bachelor’s or graduate degree. (Source: Census 
Bureau) How many women in the United States have earned a bachelor’s 
or graduate degree? 


“% The average cost of attending a four-year public college in 1999-2000 
& was $3356. This was 103.4% of the cost for the 1998-1999 school 
year. (Source: College Board) What was the average cost of attending a 
four-year public college in 1998-1999? Round to the nearest dollar. 


The Internal Revenue Service says that the average deduction for 
medical expenses for taxpayers in the $40,000-$50,000 bracket is 
$4500. This is 26% of the medical expenses claimed by taxpayers in the 
over-$200,000 bracket. How much is the average deduction for medical 
expenses claimed by taxpayers in the over-$200,000 bracket? Round to 
the nearest thousand. 


During a quality control test, Micronics found that 24 computer boards 
were defective. This amount was 0.8% of the computer boards tested. 

a. How many computer boards were tested? 

b. How many computer boards tested were not defective? 


Of the calls a directory assistance operator received, 441 were requests for 

telephone numbers listed in the current directory. This accounted for 98% 

of the calls for assistance that the operator received. 

a. How many calls did the operator receive? 

b. How many telephone numbers requested were not listed in the current 
directory? 


“3 In the New Hampshire presidential primary election on February 1, 
“* 2000, Al Gore received 76,897 votes. This represented approximately 
52% of the Democratic votes cast. (Source: www.state.nh.us) How many of 
the Democratic votes were not for Al Gore? 


APPLYING THE CONCEPTS 


The table at the right contains nutrition information about a breakfast cereal. 
Solve Exercises 34 and 35 using information from this table. 


34. 


35. 


The recommended daily amount of thiamin for an adult is 1.5 milligrams. 
Find the amount of thiamin in one serving of this cereal with skim milk. 


The amount of copper in one serving of cereal with skim milk is 0.08 mil- 
ligram. Find the recommended daily amount of copper for an adult. 


Increase a number by 10%. Now decrease the number by 10%. Is the 
result the original number? Explain. 


When a company goes bankrupt, another company may offer to purchase 
the assets of the company for “25 cents on the dollar.” What percent of the 
value of the company is the buyer paying? 


NUTRITION INFORMATION 
SERVING SIZE: 1.4 OZ WHEAT FLAKES WITH 
0.4 OZ. RAISINS: 39.4 g. ABOUT 1/2 CUP 

SERVINGS PER PACKAGE: ......cs.sc 14 


CEREAL & WITH 1/2 CUP 
RAISINS VITAMINS A & D 
SKIM MILK 


PERCENTAGE OF U.S. RECOMMENDED 
DAILY ALLOWANCES (U.S. RDA) 


PROTEIN 4 15 
VITAMIN A .... 15 20 
VITAMIN C .... aa 2 
THIAMIN .. 25 30 
RIBOFLAV! ZS) 35 
NIACIN . 25 35 
CALCIUM 15 
IRON ...... 100 100 
VITAMIN D 10 25 
VITAMIN B, 252 25 
FOLIC ACID... 25 —y. 25 
VITAMIN Byp.. 25 ae 30 
PHOSPHORO! 110 3 15 
MAGNESIUM . 10) of 20 
TAN ereere ett 5 fo 25. 30 
GOPRPERiaccrassnueunes 2 4 
* 2% MILK SUPPLIES AN ADDITIONAL 20 CALORIES. 
2g FAT, AND 10 mg CHOLESTEROL. 
** CONTAINS LESS THAN 2% OF THE U.S. RDA OF 
THIS NUTRIENT 
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Section 5.5 / Percent Problems: Proportion Method 


Percent Proble 


55 


To solve percent problems 


Problems that can be solved 
using proportions. 


213 


ms: 


Proportion Method 


using proportions & | Q 


using the basic percent equation can also be solved 


The proportion method is based on writing two ratios. One ratio is the percent 


ratio, written as a The 


amount 
base 


second ratio is the amount-to-base ratio, written as 


. These two ratios form the proportion 


Percent _ amount 


100 base 


To use the proportion method, first identify the percent, the amount, and the 
base (the base: usually follows the phrase “percent of”). 


What is 23% of 45? 


DS n 


100 45 


23 X 45= 100 Xn 
1035 = 100 xn 
1035 + 100 =n 
10.35 =n 


eee eee eee eee eeeseeereeseereeeeeseseeeeeeeeeeeeeseesezeerereeee 


Example 1 15% of what is 7? Round to the 
nearest hundredth. 


Solution 


15 xn=100X7 
15 X n = 700 
n = 700 + 15 
n = 46.67 


Ruatedsielelia ele valete tal pel sie s s).0 0\'e'e 616) 8116.0 2 (0 616) 0) 8 610) 0,016, 6.9/6) 4) 0/010) 68) 2 010) 2 


Example 2 30% of 63 is what? 


Solution 100 = 63 


30 x 63 = 100 Xn 
1890 = 100 x n 
1890 + 100 =n 
18.90 =n 


What percent of 12 is 60% of what 


DS) 13 Ae number? 
oie ses 60 _ 12 
100-325 100 n 

noOO25 = 100 «4 60° 77 = 1007412 

n < 25 = 400 60 < 2 = 1200 
n= 400 = 25 n = 1200 + 60 
n = 16% n = 20 


ai Try It1 \ 26% of what is 22? Round to the 
~ nearest hundredth. 


Your solution 


ave. atuhale) 6 0.slels 6) 8 (Ale T¥an 6) @in eles) @ M1e.16 (6.26 9) en) ® © #8 16 (ers exe 60)2,'06 (= 2) s)78 


Your solution 


Solutions on p. S14 
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An antiques dealer found that 86% of the 

250 items that were sold during one month 
sold for under $1000. How many items sold for 
under $1000? 


Strategy 

To find the number of items that sold for under 
$1000, write and solve a proportion, using 1 to 
represent the number of items sold (amount) 
for less than $1000. The percent is 86% and the 
base is 250. 


Solution 
COS Tei 
100; 250 
86 X 250 = 100 xn 
21,500 = 100 x n 
21,500 + 100 =n 
215=n 


215 items sold for under $1000. 


BAe UR Seu My LIA Abe Atkins ce bende htsekaster cet s bins tess 
i Example 4 
In a test of the strength of nylon rope, 5 pieces 
of the 25 pieces tested did not meet the test 
standards. What percent of the nylon ropes 
tested did meet the standards? 


Strategy 
To find the percent of ropes tested that met the 
standards: 


e Find the number of ropes that met the test 
standards (25 — 5). 

e Write and solve a proportion, using n to 
represent the percent of ropes that met the 
test standards. The base is 25. The amount is 
the number of ropes that met the standards. 


Solution 
25.— 5 = 20 ropes met test standards 
n eZ) 
10025 
n X 25 = 100 X 20 
n X 25 = 2000 
n = 2000 + 25 
n = 80% 


80% of the ropes tested did meet the test 
standards. 


Last year it snowed 64% of the 150 days of the 
ski season at a resort. How many days did it 
snow? 


Your strategy 


Your solution 


he Try it 4 , x 
Five ballpoint pens in a box of 200 were found 
to be defective. What percent of the pens were 
not defective? 


Your strategy 


Your solution 


Solutions on p. S14 
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5.5 Exercises 


Objective A 

Solve. 
1. 26% of 250 is what? 2. What is 18% of 150? 
3. 37 is what percent of 148? 4. What percent of 150 is 33? 
5. 68% of what is 51? 6. 126 is 84% of what? 
7. What percent of 344 is 43? 8. 750 is what percent of 50? 
9. 82 is 20.5% of what? 10. 2.4% of what is 21? 

11. What is 6.5% of 300? 12. 96% of 75 is what? 

13. 7.4 is what percent of 50? r 14. What percent of 1500 is 693? 
15. 50.5% of 124 is what? - 16. What is 87.4% of 255? 

17. 120% of what is 6? 18. 14 is 175% of what? 

19. What is 250% of 18? , 20. 325% of 4.4 is what? 

21. 33 is 220% of what? 22. 160% of what is 40? 


Objective B Application Problems 


23. A charitable organization spent $2940 for administrative expenses. This 
amount is 12% of the money it collected. What is the total amount of 
money that the organization collected? 


24. A manufacturer of an anti-inflammatory drug claims that the drug will 
be effective for 6 hours. An independent testing service determined that 
the drug was effective for only 80% of the length of time claimed by the 
manufacturer. Find the length of time the drug will be effective as deter- 
mined by the testing service. 


25. .@@ The land area of North America is approximately 9,400,000 square 
miles. This represents approximately 16% of the total land area of 
the world. What is the approximate total land area of the world? 


26. The Rincon Fire Department received 24 false alarms out of a total of 
200 alarms received. What percent of the alarms received were false 


alarms? 
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9.29 fs om ) According to the National Education Association, 

elementary and secondary school revenues in 2000 

totaled $335 billion. Use the figure at the right to deter- 

mine how much of that amount came from the federal 
government. 


In a recent year, North Carolina produced 
1,300,000,000 pounds of turkey. This was 18.6% of 
the U.S. total in that year. Calculate the U.S. total turkey 
production for that year. Round to the nearest billion. 


oe 3 During one year, approximately 2,240,000 ounces of 
gold went into the manufacturing of electronic 
equipment in the United States. This is 16% of all the gold 
mined in the United States that year. How many ounces of 

gold were mined in the United States that year? 


30. The table at the right shows the predicted increase in 

population from 2000 to 2040 for each of four coun- 

ties in the Central Valley of California. 

a. What percent of the 2000 population of Sacramento 
County is the increase in population? 

b. What percent of the 2000 population of Kern County is 
the increase in population? Round to the nearest tenth 
of a percent. 


APPLYING THE CONCEPTS 


31. “<a The graph at the right shows the causes of death for 

all police officers killed in the line of duty during a 

recent year. What percent of the deaths were due to traffic 
accidents? Round to the nearest tenth of a percent. 


32. A certain solution of iodine is used to study the function 
of the thyroid gland. Approximately every 8 days, the 
potency of the solution is reduced by 50% of the amount 
present at that time. By what percent has the potency 
decreased after 24 days? 


33. Acertain solution of iron is used to study the formation of 
blood cells. Approximately every 15 hours, the potency of 
the solution is reduced by 50% of the amount present at 
that time. By what percent has the potency decreased 
after 60 hours? 


—— 


State revenues — 
50% 


Federal 
revenues 
1% 


Local/other 
revenues 43% 


\ 


\ 
\ 


Elementary and Secondary 
School Revenues in 2000 


Source: U.S. Census Bureau 


2000 Projected. 


County A 
oe Population Increase 


>. 651,700 ae 


fame 362,000. 


Source: California Départment of Finance 


Job-related illness 
19 
Other a 
6 


Violent 
attacks 
58 


accidents 


73 


Causes of Death for Police Officers 
Killed in the Line of Duty 


Source: International Union of Police 
Associations 
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e Focus on Problem Solving 


Using a Calculator as 
a Problem-Solving 
Tool 


A calculator is an important tool for problem solving. Here are a few problems 
to solve with a calculator. You may need to research some of the questions to find 
information you do not know. 


Ls 


Choose any single-digit positive number. Multiply the number by 1507 and 
7373. What is the answer? Choose another positive single-digit number and 
again multiply by 1507 and 7373. What is the answer? What pattern do you 
see? Why does this work? 


The gross domestic product in 2000 was $9,963,100,000,000. Is this more or 
less than the amount of money that would be placed on the last square of 
a standard checkerboard if 1 cent were placed on the first square, 2 cents 
were placed on the second square, 4 cents were placed on the third square, 
8 cents were placed on the fourth square, and so on until the 64th square 
was reached? 


Which of fhe reciprocals of the first 16 natural numbers have a terminating- 
decimal representation and which have a repeating-decimal representation? 


2 @# 


. What is the largest natural number for which 4° > 1-2-3-4%*5----n? 


. If $1000 bills are stacked one on top of another, is the height of $1 billion less 


than or greater than the height of the Washington Monument? 


. What is the value of 1 + ? 


Pe 


. Calculate 152, 35’, 65°, and 85’. Study the results. Make a conjecture about a 


relationship between a number ending in 5 and its square. Use your conjec- 
ture to find 75? and 952. Does your conjecture work for 125°? 


. Find the sum of the first 1000 natural numbers. (Hint: You could just start 


adding 1 + 2 + 3 + -:, but even if you performed one operation every 3 sec- 
onds, it would take you an hour to find the sum. Instead, try pairing the num- 
bers and then adding the pairs. Pair 1 and#000, 2 and 999, 3 and 998, and so 
on. What is the sum of each pair? How many pairs are there? Use this infor- 
mation to answer the original question.) 


. To qualify for a home loan, a bank requires that the monthly mortgage pay- 


ment be less than 25% of a borrower's monthly take-home income. A labora- 
tory technician has deductions for taxes, insurance, and retirement that 
amount to 25% of the technician’s monthly gross income. What minimum 
monthly income must this technician earn to receive a bank loan that has a 
mortgage payment of $1200 per month? 
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ee Projects and Group Activities 


Consumer Price Index The Consumer Price Index (CPI) is a percent that is written without the percent 
sign. For instance, a CPI of 160.1 means 160.1%. This number means that an 
item that cost $100 between 1982 and 1984 (the base years) would cost $160.10 
today. Determining the cost is an application of the basic percent equation. 


Percent X base = amount 
CPI X cost in base year = cost today 
1.601 < 100 = 160.1 © 160.1% = 1.601 


2 The table below gives the CPI for various products in June of 2000. If you have 
Internet access, you can obtain current data for the items below, as well as other 
items not on this list, by visiting the web site of the Bureau of Labor Statistics. 


1. Of the items listed, are there any items that in 2000 cost more than twice as 
much as they cost during the base year? If so, which items? 


2. Of the items listed, are there any items that in 2000 cost more than one-and- 
one-half times as much as they cost during the base years but less than twice 
as much as they cost during the base years? If so, which items? 


3. If the cost for textbooks for one semester was $120 in the base years, how 
much did similar textbooks cost in 2000? Use the “Education” category. 


4. Ifanewcar cost $20,000 in 2000, what would a comparable new car have cost 
during the base years? Use the “Transportation” category. 


5. If a movie ticket cost $8 in 2000, what would a comparable movie ticket have 
cost during the base years? Use the “Entertainment” category. 


; 6. The base year for the CPI was 1967 before the change to 1982-1984. If 1967 
were still used as the base year, the CPI for all items in 2000 (not just those 
listed above) would be 516.1. 
a. Using the base year of 1967, explain the meaning of a CPI of 516.1. 
b. Using the base year of 1967 and a CPI of 516.1, if textbooks cost $75 for 
one semester in 1967, how much did similar textbooks cost in 2000? 
c. Using the base year of 1967 and a CPI of 516.1, if a family’s food budget in 
2000 is $800 per month, what would a comparable family budget have 
been in 1967? 
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Demography is the statistical study of human populations. Many groups are 
interested in the size of certain segments of the population and in projections of 
population growth. For example, public school administrators want estimates of 
the number of school-age children who will be living in their districts 10 years 
from now. 


The U.S. government provides estimates of what the population in the United 
States will be in the future. You can find these projections at the Census Bureau 
web site at www.census.gov. The table below contains data from that web site. 


65 and 
5-17 18-24 25-34 35-44 45-54 55-64 Older 


Population Projections for the United States, by Age and Sex (in thousands) 


For these exercises, round all percents to the nearest tenth of a percent. 


i; 
a 
iF 


11. 


12 


13. 


s 


Which of the age groups listed are of interest to public school officials? 
Which age group is of most interest to retirement home administrators? 


Which ‘age groups are of concern to accountants determining future benefits 
to be paid out by the Social Security Administration? 


The population of which age group is of interest to manufacturers of dis- 
posable gliapers? 


The population of which age group is of primary concern to college and uni- 
versity admissions officers? 


In which age groups do the males outnumber the females? In which do the 
females outnumber the males? 


What percent of the projected population aged 65 and older in the year 2010 
is female? Does this percent decrease in the projected population in 2050? If 
so, by how much? 


Find the difference between the percent of the population that will be under 
18 in 2010 and the percent that will be under 18 in 2050. 


Assume that the work force consists of people aged 25 to 64. Find the 
decrease in the percents of the population for that group from 2010 to 2050. 


Find the increase in the percents of the population for those aged 65 and 
over from 2010 to 2050. 


é 


Why are the sizes of the work force and the population aged 65 and over of 
special concern to the Social Security Administration? 


Describe any patterns you see in the table. 


Calculate a statistic based on the data in the table and explain why it would 
be of interest to an institution (such as a school system) or a manufacturer 
of consumer goods (such as baby food). 
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Health 


The American College of Sports Medicine (ACSM) recommends that you know 
how to determine your target heart rate in order to get the full benefit of exer- 
cise. Your target heart rate is the rate at which your heart should beat during 
any aerobic exercise such as running, cycling, fast walking, or participating in an 
aerobics class. According to the ACSM, you should reach your target rate and 
then maintain it for 20 minutes or more to achieve cardiovascular fitness. The 
intensity level varies for different individuals. A sedentary person might begin at 
the 60% level and gradually work up to 70%, whereas athletes and very fit indi- 
viduals might work at the 85% level. The ACSM suggests that you calculate both 
50% and 85% of your maximum heart rate. This will give you the low and high 
ends of the range within which your heart rate should stay. 


To calculate your target heart rate: 


Example 
as btract your age oe 220. Pu iene 220.20, 2.200 
This is. your, maximum oe rate, 
Multiply your maximum heart rate by 50’ 200(0.50) = 100 
This is the low end of your range. ; 
Divide the low end by 6. pity 100 + 6= 17 
This is your low 10-second heart rate. 
Multiply your maximum heart rate by 85%.  ~ 200(0.85) = 170 
1 170+ 6~ 28 


1. Why are the low end and high end divided by 6 in order to detemine the low 
and hign 10-second heart rates? 


2. Calculate your target heart rate, both He low and high ead of your range. 


3. What is the percent increase in your 10-second heart rate from the low end to 
the high end? 


Ys Chapter Summary | Summary 


Key Words 


Essential Rules 


Percent means “parts of 100.” [p. 197] 


To Write a Percent as a Fraction 


To write a percent as a fraction, remove the percent sign and multiply by — 
[p. 197] a 


To Write a Percent as a Decimal 


To write a percent as a decimal, remove the percent sign and multiply by 0.01. 
[p. 197] 


To Write a Decimal as a Percent 
To write a decimal as a percent, multiply by 100%. [p. 198] 


To Write a Fraction as a Percent 
To write a fraction as a percent, multiply by 100%. [p. 198] 


Basic Percent Equation Percent < base = amount [p. 201] 


Percent __ amount 


Proportion Method to Solve Percent Equations = — | 
100 base 


p. 213] 


eeee 


eceeeeeeee eee eee 
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& Chapter Review 


What is 30% of 200? 
Write 12 as a percent. 
Write 12% as a fraction. 
What percent of 20 is 30? d 
Write 42% as a decimal. 

66% of what is 105? 


Find 125% of 62. 


Use the proportion method to find what 
percent of 25 is 40. 


Write 0.38 as a percent. 


10. 


12. 


14. 


16. 


18. 
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16 is what percent of 80? 


20% of what is 15? 


Find 22% of 88. 


16=% of what is 84? 


What is 7.5% of 72? 


Write 7.6% as a decimal. 


Write 162% as a fraction. 


20% of what number is 15? Use the 
proportion,method. 


78% of what is 8.5? Round to the nearest 
tenth. 
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19. What percent of 30 is 2.2? Round to the 20. What percent of 15 is 92? Round to the 


Zi. 


PDAs 


23. 


24. 


ZS: 


26. 


IAL 


28. 


nearest tenth of a percent. nearest tenth of a percent. 


Trent missed 9 out of 60 questions on a history exam. What percent of the 
questions did he answer correctly? Use the proportion method. 


A company used 7.5% of its $60,000 advertising budget for TV advertising. 
How much of the advertising budget was spent for TV advertising? 


In a two-year period, the population of Houston, Texas, increased from 
1,600,000 to 1,700,000. What percent increase does this represent? 


Joshua purchased a video camera for $980 and paid a sales tax of 6.25% of 
the cost. What was the total cost of the video camera? 


In a survey of 350 women and 420 men, 275 of the women and 300 of the 
men reported that they wore sunscreen often. To the nearest tenth of a per- 
cent, what percent of the women wore sunscreen often? 


Be) It is estimated that the world’s population will be 9,100,000,000 by the 
‘ year 2050. This is 149% of the population in 2000. (Source: U.S. 
Bureau of the Census) What was the world’s population in 2000? Round to 
the nearest hundred million. 


A computer system can be purchased for $1800. This is 60%-of what the 
computer cost 4 years ago. What was the cost of the computer 4 years ago? 
- Use the proportion method. 


In one basketball game, Michael Jordan scored 33 points. This was 30% 
of all the points scored by the team. How many points were scored by 
the team? 
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¢ Chapter Test 


1. Write 97.3% as a decimal. zi 

3. Write 0.3 as a percent. 4. 

5. Write 3 as a percent. 6. 

7. What is 77% of 65? 8. 
a 

9. Which is targer: 10. 
7% of 120, or 76% of 13? ne 


11. A fast-food company uses 6% of jts $75,000 12; 


budget for advertising. What amount of the 
budget is spent on advertising? 
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, 1 ; 
Write 83 3% as a fraction. 


Write 1.63 as a percent. 


yi I? 
Write 3 asa percent. 


47.2% of 130 is what? 


Which is smaller: 
13% of 200, or 212% of 12? 


During the packaging process for vegetables, 
spoiled vegetables are discarded by an inspec- 
tor. In one day an inspector found that 6.4% 
of the 1250 pounds of vegetables were 
spoiled. How many pounds of vegetables 
were not spoiled? 


The table at the right contains nutrition information about a breakfast cereal. ae NG EOERAATION 


Solve Exercises 13 and 14 with information taken from this table. 


SERVING SIZE: 1.4 OZ WHEAT FLAKES WITH 
0.4 OZ. RAISINS; 39.4 g. ABOUT 1/2 CUP 


13. The recommended amount of potassium per day for an adult is 3000 mil- _ | SeRvINesPER PACKAGE: 14 
ligrams (mg). What percent, to the nearest tenth of a percent, of the daily ToT UE TTS 
. . . . . RAISINS VITAMINS A&D 
recommended amount of potassium is provided by one serving of this SKM MILK 
D 2 ¥ | CALORIES «.p000cccceere 120 180 
cereal with skim milk: PROTEIN, govvecieene 7 
CARBOHYDRATE, g ..-- 28 34 
FAT, TOTAL, 9 oeeeeeseee 1 fe 
UNSATURATED, g.... 1 
0 SATURATED, g..----+- 0 
CHOLESTEROL, rng .... is) 0° 
o ieCc ¥ ic SODIUM, mg ....0e0e000 125 190 
14. The daily recommended number of calories for a 190 pound man is se gel gga ee Ae 


2200 calories. What percent, to the nearest tenth of a percent, of the daily 
recommended number of calories is provided by one serving of this cereal 


with 2% milk? 


* Ze WILK SUPPLIES AN ADDITIONAL 20 CALORIES. 
29 FAT, AND 10 mg CHOLESTEROL. pf 

** CONTAINS LESS THAN 2% OF THE U.S. RDA OF 
THIS NUTRIENT 
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The Urban Center Department Store has 125 
permanent employees and must hire an addi- 
tional 20 temporary employees for the holi- 
‘day season. What percent of the permanent 
employees is the number hired as temporary 
employees for the holiday season? 


12 is 15% of what? 


A manufacturer of transistors found 384 
defective transistors during a quality control 
study. This amount was 1.2% of the transis- 
tors tested. Find the number of transistors 
tested. 


123 is 86% of what number? Use the propor- 
tion method. Round to the nearest tenth. 


A secretary receives a wage of $12.88 per 
hour. This amount is 112% of last year’s 
wage. What is the dollar increase in the 
hourly wage over last year? Use the propor- 
tion method. 


The annual license fee on a car is 1.4% of the 
value of the car. If the license fee during a 
year is $91.00, what is the value of the car? 


16. 


18. 


20. 


22. 


24. 


Conchita missed 7 out of 80 questions on a 
math exam. What percent of the questions 
did she answer correctly? (Round to the near- 
est tenth of a percent.) 


42.5 is 150% of what? Round to the nearest 
tenth. 


A new house was bought for $95,000. Five 
years later the house sold for $152,000. The 
increase was what percent of the original 
price? 


What percent of 12 is 120? Use the propor- 
tion method. 


A city has a population of 71,500. Ten years 
ago the population was 32,500. The popula- 
tion now is what percent of what the popula- 
tion was 10 years ago? Use the proportion 
method. 
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15. 


& Cumulative Review 


Simplify: 18 + (7 — 4)? + 2. 


Find the sum of 2-, = and 42. 


PN ity Roan eo 
Multiply: is x J 


Round 3.07973 to the nearest hundredth. 


td 


Divide: 0.032)1.097 
Round to the nearest ten-thousandth. 


Convert 1.75 to a fraction. 


3 3 20 
Solve the proportion mea 


nearest tenth. 


. Round to the 


10. 


a2. 


14. 


16. 


Cumulative Review 


Find the LCM of 16, 24, and 30. 


Subtract: 27—- — 142 
12 16 


re oe ee vf 
ae aS) 
What is a divided by Le 


Simplify: (2) (3 *) -4 


3.0902 
seal ee Vs) 


Subtract: 


Convert 32 to a decimal. 


225 


Place the correct symbol, < or >, between 


the two numbers. 


3 
0 0.87, 
8 


g 


Write “$76.80 earned in 8 hours” as a unit 


rate. 
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. 3 See 
17. Write 18=% as a fraction. 18. Write gasa percent. 


19. 16.3% of 120 is what? Round to the nearest 20. 24 is what percent of 18? 
hundredth. 


21. 12.4 is 125% of what? 22. What percent of 35 is 120? 
Round to the nearest tenth. 


23. Sergio has an income of $740 per week. One-fifth of his income is deducted 
for income tax payments. Find his take-home pay. 


24. Eunice bought a used car for $8353, with a down payment of $1000. The 
balance was paid in 36 equal monthly payments. Find the monthly payment. 


25. The gasoline tax is $0.19 a gallon. Find the number of gallons of gasoline 
used during a month in which $79.80 was paid in gasoline taxes. 


26. The real estate tax on a $72,000 home is $1440. At the same rate, find the 
real estate tax on a home valued at $150,000. 


27. Ken purchased a stereo set for $490 and paid $29.40 in sales tax. What per- 
cent of the purchase price was the sales tax? 


28. A survey of 300 people showed that 165 people favored a certain candi- 
date for mayor. What percent of the people surveyed did not favor this 
candidate? 


29. <3 According to the Cabletelevision Advertising Bureau, cable house- 
“* holds watch television 36.5% of the time. On average, how many 
hours per week do cable households spend watching TV? Round to the 
nearest tenth. 


30. . 4 The Environmental Protection Agency found that 990 out of 5500 
“>” children tested had levels of lead in their blood exceeding federal 
guidelines. What percent of the children tested had levels of lead in the 
blood that exceeded federal standards? 
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Chapter 


Objectives 


Section 6.1 


A To find unit cost ; 
B_ To find the most economical purchase | 
C To find total cost 


Section 6.2 


A To find percent increase 


To apply percent increase to business— 
markup 


B 
C To find percent decrease 
D 


To apply percent decrease to business*— 
discount 


Section 6.3 


A To calculate simple interest 

B To calculate finance charges on a credit card 
bill 

C To calculate compound interest 


Section 6.4 
A To calculate the initial expenses of buying a 
home 


B To calculate ongoing expenses of owning a 
home 


Section 6.5 


A To calculate the initial expenses of buying a 
car 

B To calculate ongoing expenses of owning a 
car 


Section 6.6 

A To calculate commissions, total hourly 
wages, and salaries 

Section 6.7 


A To calculate checkbook balances 
B To balance a checkbook 


Oot Need help? For on-line student resources, such 
> as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


Applications for 
Business and 
Consumers 


Your favorite cereal comes in two sizes, 12 ounces and 

18 ounces. Would you save money in the long run by 
purchasing the larger size, even though it costs more than 
the smaller size? Calculating and comparing the unit price 
of a product enables you to make the more economical 
purchase, as shown in Exercises 13 to 24 on pages 231 
and 232. 


2 347 ls 
874.50 — 369.99 4. 0.065 X 150,000 
. 1500 X 0.06 x 0.5 6. 1372 47 © 36.91 = 5-00ne 2 86 


- Divide 10 + 3. Round to the nearest hundredth. 


PRE Divide 345 + 570. Round to the nearest thousandth. 


Ke Place the correct symbol, < or >, between the two numbers. 


1018.79.0010.397 . . 


A store manager priced a pair of earrings in dollars and cents such that 
when 4% sales tax was added, the result was a whole number of dollars and 
0 cents. Find the smallest possible number of dollars the items scld for, 
including the sales tax. : 


eeeee 
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Applications to Purchasing 
To find unit cost rae | g 


Frequently, stores promote items for purchase by advertising, say, 2 Red Baron 
Bake to Rise Pizzas for $10.50 or 5 cans of StarKist tuna for $4.25. 


The unit cost is the cost of one Red Baron Pizza or of one can of StarKist tuna. 
To find the unit cost, divide the total cost by the number of units. 


2 pizzas for $10.50 5 cans for $4.25 

10.50 + 2 = 5.25 4.25+5=0.85 

$5.25 is the cost of one pizza. $.85 is the cost of one can. 

Unit cost: $5.25 per pizza Unit cost: $.85 per can 
Example 1 You Try It 1 
Find the unit cost. Round to the nearest tenth Find the unit cost. Round to the nearest tenth 
of a cent. Soi of a cent. 
a. 3 gallons of mint chip ice cream for $17 a. 8 size-AA Energizer batteries for $7.67 
b. 4 ounces of Crest toothpaste for $2.29 b. 15 ounces of Revlon shampoo for $2.29 
Strategy , Your strategy 


To find the unit cost, divide the total cost by 


the number of units. 


Solution 

ce BF ie Ree cog 
$5.667 per gallon 

b. 2.29 + 4 = 0.5725 
$.573 per ounce 


Objective B 


Your solution 


Solution on p. S15 


To find the most economical purchase a © | 


Comparison shoppers often find the most economical buy by comparing unit 
costs. + 


One store is selling 6 twelve-ounce cans of ginger ale for $2.99, and a second 
store is selling 24 twelve-ounce cans of ginger ale for $11.79. To find the better 
buy, compare the unit costs. 


2.99 + 6 =~ 0.498 11.79 + 24 ~ 0.491 
Unit cost: $.498 per can Unit cost: $.491 per can 


Because $.491 < $.498, the better buy is 24 cans for $11.79. 
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Example 2 
Find the more economical purchase: 5 pounds 
of nails for $4.80, or 4 pounds of nails for $3.78. 


Strategy 
To find the more economical purchase, 
compare the unit costs. 


Solution 

4.80 + 5 = 0.96 
3.78 + 4 = 0.945 
$.945 < $.96 


The more economical purchase is 4 pounds for 
$3.78. 


To find total cost 


Objective Cc 


Chapter 6 / Applications for Business and Consumers 


Be Try It 2 
Find the more economical purchase: 6 cans of 
fruit for $5.70, or 4 cans of fruit for $3.96. 


Your strategy 


Your solution 


Solution on p. S15 


By comparing the unit costs, the installer determined that store 2 would provide 
the most economical purchase. 


The installer also uses the unit cost to find the total cost of purchasing 300 floor 
tiles at store 2. The total cost is found by multiplying the unit cost by the num- 


ber of units purchased. 


Unit cost | x number of units | =| total cost 


1.18 x 
The total cost is $354. 


300 


= 354 


CeCe CO eHH EE OHHH EHH OHHH EHH SHEE EHH HH CHEE HEHEHE HEHEHE OM CECE HTC HERE CHEE HEHEHE TOO HH ERE E REL EH ESLER EOE OC EOC 


Clear redwood lumber costs $5.43 per foot. How 
much would 25 feet of clear redwood cost? 


Strategy 
To find the total cost, multiply the unit cost 
(5273) by the number of units (25). 


Solution 
Unit number | _ | total 
cost OFUMItSs | val Cost 
Bye) OX = 135.19 


The total cost is $135.75. 


‘You Try It 3 
Pine saplings cost $9.96 each. How much 
would 7 pine saplings cost? 


Your strategy 


Your solution 


Solution on p. S15 
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6.1 Exercises 


A. 


iB Ee 


Objective A Application Problems 


Heinz B:B-Q sauce, 18 ounces for $.99 


Diamond walnuts, $2.99 for 8 ounces 


Ibuprofen, 50 tablets for $3.99 


Adjustable wood clamps, 2 for $13.95 


Cheerios cereal, 15 ounces fdr $2.99 


Sheet metal screws, 8 for $.95 


Objective B Application Problems 


Find the unit cost. Round to the nearest tenth of a cent. 


zs 


10. 


p43 


Section 6.1 / Applications to Purchasing 231 


Birds-eye maple, 6 feet for $18.75 


A&W root beer, 6 cans for $2.99 


Visine eye drops, 0.5 ounce for $3.89 


Corn, 6 ears for $1.85 


Doritos Cool Ranch chips, 14.5 ounces for 
$2.99 


Folgers coffee, 11.5 ounces for $2.79 


Suppose your local supermarket offers the following products at 


the given prices. Find the more economical purchase. 


TS. 


15. 


Lz. 


19; 


Sutter Home pasta sauce, 25.5 ounces for 
$3.29, or Muir Glen Organic pasta sauce, 
26 ounces for $3.79 


Ortega salsa, 20 ounces for to.2920r 12 
ounces for $1.99 


Golden Sun vitamin E, 200 tablets for $7.39 
or 400 tablets for $12.99 


16 ounces of Kraft cheddar cheese, $4.37, 
or 9 ounces of Land to Lake cheddar cheese, 


$2229 


14. 


16. 


18. 


20. 


Kraft mayonnaise, 40 ounces for $2.98, or 
Springfield mayonnaise, 32 ounces for $2.39 


LOreal shampoo, 13 ounces for $3.99, or 
Cortexx shampoo, 12 ounces for $3.69 


Ultra Mr. Clean, 20 ounces for $2.67, or Ultra 
Spic and Span, 14 ounces fol 2o19 


Bertolli olive oil, 34 ounces for $9.49, or 
Pompeian olive oil, 8 ounces for $2.39 
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Objective C 


pARy 


PAT 


752) 


31. 
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Maxwell House coffee, 4 ounces for $3.99, 


or Sanka coffee, 2 ounces for $2.39 


Purina Cat Chow, $4.19 for 56 ounces, or 
Friskies Chef's Blend, $3.37 for 50.4 ounces 


Application Problems 


If sliced bacon costs $4.59 per pound, find 
the total cost of 3 pounds. 


Kiwi fruit cost $.23 each. Find the total cost 
of 8 kiwi. 


Herbal tea costs $.98 per ounce. Find the 
total cost of 6.5 ounces. 


Red Delicious apples cost $1.29 per pound. 
Find the total cost of 2.1 pounds. Round to 
the nearest cent. 


If Godiva chocolate costs $7.95 per pound, 
find the total cost of 2 pound. Round to the 


nearest cent. 


APPLYING THE CONCEPTS 


22. 


24. 


26. 


28. 


30. 


a2. 


34. 


Wagner's vanilla extract, $3.29 for 1.5 ounces, 
or Durkee vanilla extract, 1 ounce for $2.74 


Kleenex tissues, $1.73 for 250 tissues, or 
Puffs tissues, $1.23 for 175 tissues 


Used red brick costs $.98 per brick. Find the 
total cost of 75 bricks. 


Boneless chicken filets cost $4.69 per pound. 
Find the cost of 3.6 pounds. Round to the 
nearest cent. 


If Stella Swiss Lorraine cheese costs $5.99 
per pound, find the total cost of 0.65 pound. 
Round to the nearest cent. 


Choice rib eye steak costs $4.49 per pound. 
Find the total cost of 2.8 pounds. Round to 
the nearest cent. 


Color photocopying costs $.89 per page. Find 
the total cost for photocopying 120 pages. 


35. Explain in your own words the meaning of unit pricing. 
4 


> 36. What is the UPC (Universal Product Code) and how is it used? 
4 


pany. All rights reserved. 


© Houghton Mifflin Com 


Copyright 


Copyright © Houghton Mifflin Company. All rights reserved. 


Objective A 


233 


Section 6.2 / Percent Increase and Percent Decrease 


Percent Increase and 


Percent increase is used to show how much a quantity has increased over its 
original value. The statements “food prices increased by 2.3% last year” and “city 
council members received a 4% pay increase” are examples of percent increase. 


“@ 


Point of Interest 


65 and over in the United 


According to the Energy Information Administration, the number of 
alternative-fuel vehicles increased from approximately 277,000 to 
352,000 in four years. Find the percent increase in alternative-fuel vehicles. 
Round to the nearest percent. 


aged N ath ee) : en 
States will increase to about : ae Ble ae = Gora 2 Amount of ( 
82.0 million by 2050, a 136% vaiue value mcrease increase 4 
increase from 2000. re) L 
352,000 — 277,000 = — 75,000 NEN 
‘ Original ‘§ value 
Now solve the basic percent equation for percent. value < ee 
7 (277,000) 
Percent X base = amount 
LES 7 
Percent eo original | _ | amount of 
increase | ~=value increase 
n > 277,000) =-75, 000 
n == 7 5000-27. 4,000 
7 n = 0.27 


The number of alternative-fuel vehicles increased by approximately 27%. 


eats Aaa Mane ete cis ta is siete ie a/b a) ola) wi pl a's) s) si% co ieiteys.co jel © wale, 6), ,0 le) 6-0 ey Bho) ehoke.¢ ie) ¢,"0) 2 7e7 sia Gi € Tieiteovereie ye loh 92) 8810 eer oe teehee OE ey ee ay 


Example 1 

The average wholesale price of coffee increased 
from $2 per pound to $3 per pound in one 
year. What was the percent increase in the 
price of 1 pound of coffee? 


Strategy 
To find the percent increase: 


e Find the amount of the increase. 
e Solve the basic percent equation for percent. 


Solution 
New | _ | original | _ | amount of 
value value increase 
3 - 2 = 1 
Percent X base = amount 
n <= 1 
nH=I=2 
n = 0.5 = 50% 


The percent increase was 50%. 


© You Try It 1 
The average price of gasoline rose from $1.46 
to $1.83 in 5 months. What was the percent 
increase in the price of gasoline? Round to the 
nearest percent. 


Your strategy 


Your solution 


é 


Solution on p. S15 


234 


Example 2 

Chris Carley was earning $9.50 an hour as 
a nursing assistant before receiving a 

10% increase in pay. What is Chris’s new 


Chapter 6 / Applications for Business and Consumers 


‘You Try It 2 : 

Yolanda Liyama was making a wage of $12.50 
an hour as a baker before receiving a 14% 
increase in hourly pay. What is Yolanda’s new 


hourly pay? ; hourly wage? 


Strategy 


Your strategy 


To find the new hourly wage: 


e Solve the basic percent equation for amount. 
e Add the amount of the increase to the 


original wage. 


Your solution 


Solution 
Percent X base = amount 
Oo Onet x19. 50. 
0.95=n 


The amount of the increase was $.95. 


9°50 410195 = 10,45 


The new hourly wage is $10.45. 


Point of Interest 


Accor ing to Managing a Small 
Business, from Liraz Publishing 
Company, goods in a store are 
often marked up 50% to 100% 
of the cost. This allows a 
business to make a profit of 5% 
to 10%. 


Objective B_ 


Solution on p. S15 


To apply percent increase to business— markup EG i € ‘y 


Some of the expenses involved in operating a business are salaries, rent, equip- 
ment, and utilities. To pay these expenses and earn a profit, a business must sell 
a product at a higher price than it paid for the product. 


Cost is the price a business pays for a product, and sell- 
ing price is the price at which a business sells a product Markup 
to a customer. The difference between selling price and 


cost is called markup. 


~ [seat = [arp 
Se | markup | = | selling price | 


or 


Cost 


Markup is frequently expressed as a percent of a product's 


cost. This percent is called the markup rate. 


| Markup rate | x | cost = | markup | 


Selling 
price 


=» Suppose Bicycles Galore purchases an AMP Research B4 bicycle for $2119.20 


and sells it for $2649. What markup rate does Bicycles Galore use? 


Selling price | — | cost | = | markup | 
2649.00 = 2119-20 ' == > 529.80 ® First find the markup. 
Percent x base = amount ¢ Then solve the basic 
| Markup rate | x | cost | = | markup | percenBequarionitot 
percent. 
n xX 2119.20= 529.80 


N= 529,80 211920025 


The markup rate is 25%. 
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eee 3 You Try It 3 
The manager of a sporting goods store A bookstore manager determines that a 
determines that a markup rate of 36% is markup rate of 20% is necessary to make a 
necessary to make a profit. What is the markup profit. What is the markup on a book that costs 
on a pair of skis that costs the store $225? the bookstore $8? 
Strategy Your strategy 


To find the markup, solve the basic percent 
equation for amount. 


Solution Your solution 
Percent XxX base = amount 
alc 
rate 
0.36 225 = n 
Sl SF 


The markup is $81. 


Example 4 You Try It 4 

A plant nursery bought a yellow twig dogwood A clothing store bought a suit for $72 and used 
for $4.50 and used a markup rate of 46%. What a markup rate of 55%. What is the selling 

is the selling price? price? 

Strategy Your strategy 


To find the selling price: 


e Find the markup by solving the basic percent 
equation for amount. 
e Add the markup to the cost. 


Solution Your solution 
Percent xX base = amount 
rate 
0.46 <x 450° = n 
2.07 =n 
e 
AVIS) ate PEAOT = Gs5 7 


The selling price is $6.57. 


Solutions on p. S15 
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To find percent decrease 


Q 


Percent decrease is used to show how much a quantity has decreased from its 
original value. The statements “the number of family farms decreased by 2% last 
year” and “there has been a 50% decrease in the cost of a Pentium chip” are 
examples of percent decrease. 


=> © During a two-year 


exported decreased 


period, the value of U.S. agricultural products 
from approximately $60.6 billion to $52.0 billion. 


Find the percent decrease in the value of agricultural exports. Round to the 
nearest tenth of a percent. 


Original | | new | _ 
value value 


amount of 
decrease 


Amount of 


decrease 


8.6 
Ge = PN = he ee 
: ; Original 
Now solve the basic percent equation for percent. New 5 re 
value (60 6) 
Percent X base = amount (52.0) i 
1973, the stock market Percent original | _ | amount of 
experienced a 55% decrease. decrease value a decrease 
This means that a $10,000 
investment would have 
decreased to $4500 during a ‘ 60.6 = 8.6 
that period. nl = 98:0 = 60.6 
n = 0.142 


| 


The value of agricultural 


oe eee eee eee eee eee ere eee eeeeeeeeee eee eee eeeeeneeeeeeeeos 


Example 5 

~», During an 8-year period, Baltimore, 
Maryland’s population decreased from 
approximately 736,000 to 646,000. Find the 
percent decrease in Baltimore's population. 
Round to the nearest tenth of a percent. 


Strategy 
To find the percent decrease: 


e Find the amount of decrease. 
e Solve the basic percent equation for percent. 


Solution 
Original |__| new | _ | amount of 
value value decrease 
736,000 — 646,000 = 90,000 
Percent X base = amount 
n x 736,000 = 90,000 
n = 90,000 + 736,000 
n =~ 0.122 


Baltimore’s population decreased 


/, 


approximately 12.2%. 


exports decreased approximately 14.2%. 


Be Try It 5 


a) During an 8-year period, Norfolk, 
Virginia’s population decreased from 
approximately 261,000 to 215,000. Find the 
percent decrease in Norfolk’s population. 
Round to the nearest tenth of a percent. 


Your strategy 


Your solution 


Solution on p. S15 
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Example 6 You Try It 6 

The total sales for December for a stationery Fog decreased the normal 5-mile visibility at 
store were $16,000. For January, total sales an airport by 40%. What was the visibility in 
showed an 8% decrease from December's sales. the fog? 


What were the total sales for January? 


Strategy 


Your strategy 


To find the total sales for January: 


e Find the amount of decrease by solving the 
basic percent equation for amount. 
* Subtract the amount of decrease from the 


December sales. 


Solution 
Percent X base = 
0.08 X 16,000 = 
1280 = 


Your solution 


amount ; 


rn 


The decrease in sales was $1280. ; 


16,000 — 1280 = 14,720 


The total sales for January were $14,720. 


’ 


Solution on p. S15 


Objective D To apply percent decrease to business—discount « 6a 


To promote sales, a store may reduce the regular price of some of its products 
temporarily. The reduced price is called the sale price. The difference between 
the regular price and the sale price is called the discount. 


| Regular price |= sale price | = | discount Discount 
: Regular 


or price 


Sale price 
| Regular price | = | discount | =| sale price 


Discount is frequently stated as a percent of a product's regular price. This per- 
cent is called the discount rate. 


Discount rate | X regular price | = | discount 
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Example 7 


Ke Try It 7 


A GE 25-inch stereo television that regularly 
sells for $299 is on sale for $250. Find the 
discount rate. Round to the nearest tenth of 
a percent. 


Strategy 

To find the discount rate: 

e Find the discount. 

e Solve the basic percent equation for percent. 


Solution 
price price 
te 250i = 49 
Percent X base = amount 


“ e 
rate price 
A xX 299 = 4 
n = 49 = 299 
n ~ 0.1639 


The discount rate is 16.4%. 


Example 8 
A 20-horsepower lawn mower is on sale for 
25% off the regular price of $1125. Find the 
sale price. 


Strategy 
To find the sale price: 


e Find the discount by solving the basic 
percent equation for amount. 
e Subtract to find the sale price. 


Solution 
Percent xX base = amount 


Discount regular 
discount 
rate price 


O25 AY 2S = 
281.25=n 
i 
price price 
1 3) =y, -2OL25 843.75 


The sale price is $843.75. 


A white azalea that regularly selis for $12.50 is 
on sale for $10.99. Find the discount rate. 
Round to the nearest tenth of a percent. 


Your strategy 


Your solution 


eee eee eee eee eee ee eeee ee eee seeeeeveseeeeeeeeeeseeeeeeese 


A hardware store is selling a Newport security 
door for 15% off the regular price of $110. 
Find the sale price. 


Your strategy 


Your solution 


Solutions on p. S16 
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6.2 Exercises 


Objective A 


Application Problems 


Solve. Round percents to the nearest tenth of a percent. 


1G 


a) The figure at the right shows the actual and projected 
enrollments in grades K-12 in the United States. What 
percent increase is expected from 1988 to 2008? 


An automobile manufacturer increased the average mileage on 
a car from 17.5 miles per gallon to 18.2 miles per gallon. Find 
the percent increase in mileage. 


a In the 1990s, the number of Target stores increased from 
420 stores to 914 stores. (Source: Target) What was the 
percent increase in the number of Target stores in the 1990s? 


2 The graph at the right shows the number of women 
attending four-year colleges. Find the percent increase in 
the number of women at four-year colleges from 1983 to 2003. 
2 In 1924, the number of events in the Winter Olympics was 

14. The 2002 Winter Olympics in Salt Lake City included 
78 medal events. (Source: David Wallenchinsky’s The Complete 


Book of the Winter Olympics) Find the percent increase in the 
number of events in the Winter Olympics from 1924 to 2002. 


=) The table at the right shows the estimated number of mil- 

lionaire households in the United States. Find the percent 
increase in the estimated number of households containing 
millionaires from 1975 to 2005. 


* The population of Boise City, Idaho, increased 24.3% over 

an 8-year period. The population initially was approxi- 
mately 127,000. (Source: The Census Bureau) Find the popula- 
tion of Boise City 8 years later. 


During one year, the number of people subscribing to direct 
broadcasting satellite systems increased 87%. If the number of 


subscribers at the beginning of the year was 2.3 million, how® 


many subscribers were there at the end of the year? 


*) From 1998 to 2000, the amount of time the average Inter- 

net user spent online each week rose 72.7%. If 4.4 hours 
were spent online in 1998, how many hours per week were 
spent online in 2000? Round to the nearest tenth. (Source: 
Time, February 21, 2000) 
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a 
c) 


un 
ry 


40 - 


Enrollment (in millions) 


1988 1998 2008 


Elementary and Secondary 
School Enrollments 


Source: National Center for 
Education 


(in millions) 


iS) 


Number of Women 


1993 


1983 2003 


Women Attending Four-Year Colleges 


Source: Copyright © 2000 USA Today. 
Reprinted with permission. 


De Number of Households 
Containing Millionaires 


Source: Affluent Market Institute 
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Objective B Application Problems 


10. A window air conditioner cost AirRite Air Conditioning Systems $285. 
Find the markup on the air conditioner if the markup rate is 25% of 
the cost. 


11. The owner of Kerr Electronics purchased 300 Craig portable CD players 
at a cost of $85 each. If the owner uses a markup rate of 42%, what is the 
markup on each of the Craig CD players? 


12. The manager of Brass Antiques has determined that a markup rate of 38% 
is necessary for a profit to be made. What is the markup on a brass door- 
knob that costs $45? 


13. Computer Inc. uses a markup of $975 on a computer system that costs 
$3250. What is the markup rate on this system? 


14. Saizon Pen & Office Supply uses a markup of $12 on a calculator that 
costs $20. What markup rate does this amount represent? 


15. Giant Photo Service uses a markup rate of 48% on its Model ZA cameras, 
which cost the shop $162. 
a. What is the markup? 
b. What is the selling price? 

16. The Circle R golf pro shop uses a markup rate of 45% on a set of Tour Pro 
golf clubs that costs the shop $210. 
a. What is the markup? 
b. What is the selling price? 

17. Harvest Time Produce Inc. uses a 55% markup rate and pays $2 for a box 
of strawberries. 
a. What is the markup? 
b. What is the selling price of a box of strawberries? 

18. Resner Builders’ Hardware uses a markup rate of 42% for a table saw that 
costs $160. What is the selling price of the table saw? 


19. Brad Burt’s Magic Shop uses a markup rate of 48%. What is the selling 
price of a telescoping sword that costs $50? 


Objective C | Application Problems 


20. A new bridge reduced the normal 45-minute travel time between two 
cities by 18 minutes. What percent decrease does this represent? 

21. By installing energy-saving equipment, the Pala Rey Youth Camp reduced 
its normal $800-per-month utility bill by $320. What percent decrease 
does this amount represent? 


22. It is estimated that the value of a new car is reduced 30% after 1 year of 
ownership. Using this estimate, find how much value a $18,200 new car 
loses after 1 year. 
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Section 6.2 / Percent Increase and Percent Decrease 


A department store employs 1200 people during the holiday. At the end of 
the holiday season, the store reduces the number of employees by 45%. 
What is the decrease in the number of employees? 


Because of a decrease in demand for super-8 video cameras, Kit’s Cameras 
reduced the orders for these models from 20 per month to 8 per month. 
a. What is the amount of the decrease? 

b. What percent decrease does this amount represent? 


A new computer system reduced the time for printing the payroll from 52 
minutes to 39 minutes. 

a. What is the amount of the decrease? 

b. What percent decrease does this amount represent? 


Juanita’s average monthly expense for gasoline was $76. After joining a 
car pool, she was able to reduce the expense by 20%. 

a. What was the amount of the decrease? 

b. What is the average monthly gasoline bill now? 


An oil company paid a dividend of $1.60 per share. After a reorganization, 
the company reduced the dividend by 37.5%. 

a. What was the amount of the decrease? 

b. What is the new dividend? 

Because of an improved traffic pattern at a sports stadium, the average 
amount of time a fan waits to park decreased from 3.5 minutes to 2.8 min- 
utes. What percent decrease does this amount represent? 


ld 
One configuration of the Boeing 777-300 has a seating capacity of 394. 
This is 26 more than that of the corresponding 777-200 jet. What is the 
percent decrease in capacity from the 777-300 to the 777-200 model? 


a In 2000, the Pentagon revised its account of the number of Ameri- 

cans killed in the Korean War from 54,246 to 36,940. (Source: Time, 
June 12, 2000) What is the percent decrease in the reported number of 
military personnel killed in the Korean War? 


Objective D Application Problems 


29 


SZ. 


33. 


34. 


35. 


The Austin College Bookstore is giving a discount of $8 on calculators 
that normally sell for $24. What is the discount rate? 


A discount clothing store is selling a $72 sport jacket for $24 off the regu- 
lar price. What is the discount rate? 


A disk player that regularly sells for $340 is selling for 20% off*the regu- 
lar price. What is the discount? 


Dacor Appliances is selling its $450 washing machine for 15% off the 
regular price. What is the discount? 


An electric grill that regularly sells for $140 is selling for $42 off the 
regular price. What is the discount rate? 
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Quick Service Gas Station has its regularly priced $45 tune-up on sale for 
16% off the regular price. 


» a. What is the discount? 


b. What is the sale price? 


Tomatoes that regularly sell for $.85 per pound are on sale for 20% off the 
regular price. 

a. What is the discount? 

b. What is the sale price? 


An outdoor supply store has its regularly priced $160 sleeping bags on 
sale for $120. 

a. What is the discount? 

b. What is the discount rate? 


Standard Brands paint that regularly sells for $20 3 Bonite 
per gallon is on sale for $16 per gallon. 5 
a. What is the discount? £ 600 
b. What is the discount rate? E400 L 
3 
S 
The graph at the right shows the number of : 200 |— 
wer active-duty U.S. military personnel in 1990 a) 


ra | 1990 
oa | 2000 


197479 


a 
Navy 


and in 2000. Which branch of the military had the Army Air Force — Marines 
greatest percent decrease in personnel from 1990 o7 4. e 
to 2000? What was the percent decrease for this Number of Active Duty: U5. Mulitary otsonnel 


branch of the service? 


Congress by the Secretary of Defense 


APPLYING THE CONCEPTS 


41. 


42. 


43. 
© 


a 


A welder earning $12 per hour is given a 10% raise. To find the new wage, 
we can multiply $12 by 0.10 and add the product to $12. Can the new 
wage be found by multiplying $12 by 1.10? Try both methods and com- 
pare your answers. 


Grocers, florists, bakers, and other businesses must consider spoilage 

when deciding the markup of a product. For instance, suppose a florist 

purchased 200 roses at a cost of $.86 per rose. The florist wants a markup 

rate of 50% of the total cost of all the roses and expects 7% of the roses to 

wilt and therefore not be salable. Find the selling price per rose by 

answering each of the following questions. 

a. What is the florist’s total cost for the 200 roses? 

b. Find the total selling price without spoilage. 

c. Find the number of roses the florist expects to sell. Hint: The number 
of roses the florist expects to sell is 


% of salable roses X number of roses purchased 


d. To find the selling price per rose, divide the total selling price without 
spoilage by the number of roses the florist expects to sell. Round to the 
nearest cent. 


A promotional sale at a department store offers 25% off the sale price. The 
sale price is 25% off the regular price. Is this the same as a sale that offers 
50% off the regular price? If not, which sale gives the better price? Explain 
your answer. 


Source: Fiscal 2000 Annual Report to the President and 
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Objective A 


TAKE NOTE 
If you deposit $1000 in a 
savings account paying 


5% interest, the $1000 is 
the principal and 5% is 
the interest rate. 
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Interest 


To calculate simple interest @) 


When you deposit money in a bank—for example, in a savings account—you are 
permitting the bank to use your money. The bank may use the deposited money 
to lend customers the money to buy cars or make renovations on their homes. 
The bank pays you for the privilege of using your money. The amount paid to you 
is called interest. If you are the one borrowing money from the bank, the 
amount you pay for the privilege of using that money is also called interest. 


The original amount deposited or borrowed is called the principal. The ammount 
of interest paid is usually given as a percent of the principal. The percent used to 
determine the amount of interest is the interest rate. 


Interest paid on the original principal is called simple interest. To calculate 
simple interest, multiply the principal by the interest rate per period by the num- 
ber of time p€riods. In this objective, we are working with annual interest rates, 
so the time periods are years. The simple interest formula for an annual interest 
rate is given below. 


Simple Interest Formula for Annual Interest Rates 


Principal x annual interest rate x time (in years) = interest 


Interest rates are generally given as percents. Before performing calculations 
involving an interest rate, write the interest rate as a decimal. 


~ Calculate the simple interest due on a 2-year loan of $1500 that has an annual 
interest rate of 7.5%. : 


x | annual interest rate | x time (in years) | =| interest 


1500 x 0.075 x Z = are 


The simple interest due is $225. 


When we borrow money, the total amount to be repaid to the lender is the sum 
of the principal and the interest. This amount is called the maturity value of 
the loan. 


Maturity Value Formula for Simple Interest Loans 


Principal + interest = maturity value 


In the example above, the simple interest due on the loan of $1500 was $225. The 
maturity value of the loan is therefore $1500 + $225 = $1725. 
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»» Calculate the maturity value of a simple interest, 8-month loan of $8000 if the 
annual interest rate is 9.75%. 


TAKE NOTE First find the interest due on the loan. 


_ The time of the loan - 5 : ; ; 

| must bé in years. Eight Principal | x | annual interest rate | « | time (in years) | = | interest | 
: aretts: 

months is Lb of a year. 8000 x 0.0975 x * = 520 
See Example 1. The ; 7 

_ time of the loan must be Find the maturity value. 

i. 360ml fier ; ; 

| in years. 180 daysis ee | Principal + interest = maturity value 

| of a year. S000= 0205 = 8520 


The maturity value of the loan is $8520. 


The monthly payment on a loan can be calculated by dividing the maturity value 
by the length of the loan in months. 


Monthly Payment on a Simple Interest Loan 


Maturity value + length of the loan in months = monthly payment 


In the example above, the maturity value of the loan is $8520. To find the 
monthly payment on the 8-month loan, divide 8520 by 8. 


Maturity value | + | length of the loan in months | = | monthly payment 


8520 ae 1065 


The monthly payment on the loan is $1065. 


ae 1 hi Try It 1 
Kamal borrowed $500 from a savings and loan A company borrowed $15,000 from a bank for 
association for 180 days at an annual interest 18 months at an annual interest rate of 8%. 
rate of 7%. What is the simple interest due on What is the simple interest due on the loan? 
the loan? 
Strategy Your strategy 


To find the simple interest due, multiply the 
principal (500) times the annual interest rate 
(7% = 0.07) times the time, in years 


(180 days = re year) 
Solution Your solution 
Principal | x | interest | x = | interest 

500 ze hn G 


The simple interest due is $17.26. 


Solution on p. S16 
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Example 2 ome Try It 2 

Calculate the maturity value of a simple Calculate the maturity value of a simple 
interest, nine-month loan of $4000 if the interest, 90-day loan of $3800. The annual 
annual interest rate is 8.75%. interest rate is 6%. 

Strategy Your strategy 


To find the maturity value: 


e Use the simple interest formula to find the 
simple interest due. 

e Find the maturity value by adding the 
principal and the interest. 


Solution Your solution 


Principal} X | interest | x interest 


4000 x 0.0875 x = . ZOZ5 


I 


Principal + interest = maturity value 
4000 + 262.50 = 4262.50 


The maturity value is $4262.50. * ” 


Example 3 te Try it 3 
The simple interest due on a 3-month loan of The simple interest due on a 1-year loan of 
$1400 is $26.25. Find the monthly payment on $1900 is $152. Find the monthly payment on 
the loan. the loan. 
Strategy Your strategy 


To find the monthly payment: 


e Find the maturity value by adding the 
principal and the interest. 

e Divide the maturity value by the length of 
the loan in months (3). 


Solution Your solution 


Principal + interest = maturity value 


1400) - 26.25°> =, 1426.25 
Maturity value + length of the loan = payment — 
1426.25 ae 3 = 475.42 
The monthly payment is $475.42. P 


Solutions on p. S16 


Objective B To calculate finance charges on a credit card bill t Q 


When a customer uses a credit card to make a purchase, the customer is actu- 
ally receiving a loan. Therefore, there is frequently an added cost to the 
consumer who purchases on credit. This may be in the form of an annual fee 
and interest charges on purchases. The interest charges on purchases are called 


finance charges. 
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The finance charge on a credit card bill is calculated using the simple interest 
formula. In the last objective, the interest rates were annual interest rates. How- 
ever, credit card companies generally issue monthly bills and express interest 
rates on credit card purchases as monthly interest rates. Therefore, when using 
the simple interest formula to calculate finance charges on credit card pur- 
chases, use a monthly interest rate and express the time in months. 


Note: In the simple interest formula, the time must be expressed in the same 
period as the rate. For an annual interest rate, the time must be expressed in 
years. For a monthly interest rate, the time must be in months. 


Example 4 

A credit card company charges a customer 
1.5% per month on the unpaid balance of 
charges on the credit card. What is the finance 
charge in a month when the customer has an 
unpaid balance of $254? 


Strategy 

To find the finance charge, multiply the 
principal, or unpaid balance (254), times the 
monthly interest rate (1.5%) times the number 
of months (1). 


Solution 


ee Try It 4 


The credit card that Francesca uses charges 
her 1.6% per month on her unpaid balance. 
Find the finance charge when her unpaid 
balance one month is $1250. 


Your strategy 


Your solution 


Principal | x 


interest | X 


time 


(in months) 


x 1 =3.81 


The simple interest due is $3.81. 


a0 & To calculate compound interest & 


Solution on p. S16 


Usually, the interest paid on money deposited or borrowed is compound interest. 
Compound interest is computed not only on the original principal but also on 
interest already earned. Here is an illustration. 


Suppose $1000 is invested for 3 years at an annual interest rate of 9% com- 
pounded annually. Because this is an annual interest rate, we will calculate the 
interest earned each year. 


During the first year, the interest earned is calculated as follows: 


Principal | x | annual interest rate | X | time (in years) | =| interest 
1000 x 0.09 x 1 = 90 
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|TAKE NOTE 
The interest earned each 
_ year keeps increasing. 

| This is the effect of 

_ compound interest. 
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At the end of the first year, the total amount in the account is 
1000 + 90 = 1090 


During the second year, the interest earned is calculated on the amount in the 
account at the end of the first year. 


Principal | x | annual interest rate | Se time (in years) | = | interest | 


1090 Xx 0.09 x 1 98.10 


| 


Note that the interest earned during the second year ($98.10) is greater than the 
interest earned during the first year ($90). This is because the interest earned 
during the first year was added to the original principal, and the interest for the 
second year was calculated using this sum. If the account earned simple interest, 
the interest earned would be the same every year ($90). 


At the end of the second year, the total amount in the account is the sum of the 
amount in the account at the end of the first year and the interest earned during 
the second year. 


? 1090 + 98.10 = 1188.10 


The interest earned during the third year is calculated using the amount in the 
account.at the end.of the second year ($1188.10). 


Principal | x | annual interest rate | x | time (in years) | = interest 


1188.10 x 0.09 x 1 106.93 


v 


The amount in the account at the end of the third year is 
1188.10 + 106.93 = 1295.03 


To find the interest earned for the three years, subtract the original principal 
from the new principal. 


New principal | —| original principal =| interest earned | 


1295.03 a 1000 295.03 


I 


Note that the compound interest earned is $295.03. The simple interest earned 
on the investment would have been only $1000 x 0.09 X 3 = $270. 


In this example, the interest was compounded annually. However, compound 
interest can be compounded 


annually (once a year) 
semiannually (twice a year) 
quarterly (four times a year) 
monthly (twelve times a year) 
daily (365 times a year) 


The more frequent the compounding periods, the more interest the account 
earns. For example, if, in the above example, the interest had been compounded 
quarterly rather than annually, the interest earned would have been greater. 
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Calculating compound interest can be very tedious, so there are tables that can 
be used to simplify these calculations. A portion of a Compound Interest Table is 
given in the Appendix. 


=» What is the value after 5 years of $1000 invested at 7% annual interest com- 
pounded quarterly? 


To find the interest earned, multiply the original principal (1000) by the 
factor found in the Compound Interest Table. To find the factor, first find 
the table headed “Compounded Quarterly” in the Compound Interest Table 
in the Appendix. Then look at the number where the 7% column and the 
5-year row meet. 


ce _ Compounded Ona ee 
6% TO ape 8) OIG oe 
36 a o7186 sls 1082431. .09308 1.10381 
a 41478 1.48595 1.56051 1.63862 
2.00160 2.20804 2.43519 2.68506 
2.83182 3.28103 3.80013. 4.39979 

r( 4.00639 4.87544 5.93015 7.20957 


A 


The factor is 1.41478. 
1000 X 1.41478 = 1414-78 


The value of the investment after 5 years is $1414.78. 


Example 5 Ls Try It 5 

An investment of $650 pays 8% annual interest An investment of $1000 pays 6% annual 
compounded semiannually. What is the interest interest compounded quarterly. What is the 
earned in 5 years? interest earned in 20 years? 

Strategy Your strategy 


To find the interest earned: 


e Find the new principal by multiplying the 
original principal (650) by the factor found 
in the Compound Interest Table (1.48024). 

e Subtract the original principal from the new 
principal. 


Solution Your solution 
650 X 1.48024 ~ 962.16 


The new principal is $962.16. 
962.16 — 650 = 312.16 


The interest earned is $312.16. 


Solution on p. S16 
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6.3 Exercises 


Objective A 


ae 


10. 


11. 


12; 


Application Problems 


A 2-year student loan of $10,000 is made at an annual simple interest 
rate of 10.25%. The simple interest on the loan is $2050. Identify a. the 
principal, b. the interest, c. the interest rate, and d. the time period of 
the loan. 


A contractor obtained a 9-month loan for $80,000 at an annual simple 
interest rate of 9.75%. The simple interest on the loan is $5850. Identify 
a. the principal, b. the interest, c. the interest rate, and d. the time period 
of the loan. 


Find the simple interest Jacob Zucker owes on a 2-year student loan of 
$8000 at an annual interest rate of 9%. 


Find the simple interest Kara Tanamachi owes ona 15-year loan of $1500 


at an annual interest rate of 7.5%. 


To finance the purchase of 15 few cars, the Tropical Car Rental Agency 
borrowed $100,000 for 9 months at an annual interest rate of 9%. What is 
the simple interest due on the loan? 


A home builder obtained a pre¢onstruction loan of $50,000 for 8 months 
at an annual interest rate of 9.5%. What is the simple interest due on 
the loan? 


A bank lent Gloria Masters $20,000 at an annual interest rate of 8.8%. The 
period of the loan was 9 months. Find the simple interest due on the loan. 


Eugene Madison obtained an 8-month loan of $4500 at an annual inter- 
est rate of 10.2%. Find the simple interest Eugene owes on the loan. 


Shannon O’Hara borrowed $5000 for 90 days at an annual simple inter- 
est rate of 7.5%. Find the simple interest due on the loan. 


Jon McCloud borrowed $8500 for 180 days at an annual simple interest 
rate of 9.25%. Find the simple interest due on the loan. 


* 


Jorge Elizondo took out a 75-day loan of $7500 at an annual interest rate 
of 9.5%. Find the simple interest due on the loan. 


Kristi Yang borrowed $15,000. The term of the loan was 90 days, and the 
annual simple interest rate was 7.4%. Find the simple interest due on 


the loan. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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23. 


24. 
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The simple interest due on a 4-month loan of $4800 is $320. What is the 
maturity value of the loan? 


The simple interest due on a 60-day loan of $6500 is $80.14. Find the 
maturity value of the loan. 


An auto parts dealer borrowed $150,000 at a 9.5% annual simple interest 
rate for 1 year. Find the maturity value of the loan. 


A corporate executive took out a $25,000 loan at an 8.2% annual simple 
interest rate for 1 year. Find the maturity value of the loan. 


William Carey borrowed $12,500 for 8 months at an annual simple inter- 
est rate of 9.5%. Find the total amount due on the loan. 


You arrange for a 9-month bank loan of $9000 at an annual simple inter- 
est rate of 8.5%. Find the total amount you must repay to the bank. 


Capital City Bank approves a home-improvement loan application for 
$14,000 at an annual simple interest rate of 10.25% for 270 days. What is 
the maturity value of the loan? 


A credit union lends a member $5000 for college tuition. The loan is made 
for 18 months at an annual simple interest rate of 6.9%. What is the matu- 
rity value of this loan? 


Action Machining Company purchased a robot-controlled lathe for 
$225,000 and financed the full amount at 8% annual simple interest for 
4 years. The simple interest on the loan is $72,000. Find the monthly 
payment. 


For the purchase of an entertainment center, a $1900 loan is obtained for 
2 years at an annual simple interest rate of 9.4%. The simple interest due 
on the loan is $357.20. What is the monthly payment on the loan? 


To attract new customers, Heller Ford is offering car loans at an annual 
simple interest rate of 4.5%. 


a. Find the interest charged to a customer who finances a car loan of 


$12,000 for 2 years. 
b. Find the monthly payment. 


Cimarron Homes Inc. purchased a small plane for $57,000 and financed 
the full amount for 5 years at an annual simple interest rate of 9%. 

a. Find the interest due on the loan. 

b. Find the monthly payment. 
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26. 


Dennis Pappas decided to build onto his present home instead of buying 
a new, larger house. He borrowed $42,000 for 31 years at an annual 


simple interest rate of 9.5%. Find the monthly payment. 


Rosalinda Johnson took out a 6-month, $12,000 loan. The annual simple 
interest rate on the loan was 8.5%. Find the monthly payment. 


Objective B Application Problems 


zi, 


28. 


29. 


30. 


31. 


Od. 


35. 


34. 


5): 


A credit card company charges a customer 1.25% per month on the 
unpaid balance of charges on the credit card. What is the finance charge 
in a month when the customer has an unpaid balance of $118.72? 


The credit card that Dee Brown uses charges her 1.75% per month on her 
unpaid balance. Find the finance charge when her unpaid balance one 
month is $391.64. 


What is the finance charge on an unpaid balance of $12,368.92 on a credit 
card that charges 1.5% per month on any unpaid balance? 


Suppose you have an unpaid balance of $995.04 on a credit card that 
charges 1.2% per month on any unpaid balance. What finance charge do 
you owe the company? 


4 


A credit card customer has an unpaid balance of $1438.20. What is the 
difference between monthly finance charges of 1.15% per month on the 
unpaid balance and monthly finance charges of 1.85% per month? 


One credit card company charges 1.25% per month on any unpaid bal- 
ance, and a second company charges 1.75%. What is the difference 
between the finance charges that these two companies assess on an 
unpaid balance of $687.45? 


Objective C Application Problems 


North Island Federal Credit Union pays 4% annual interest, compounded 
daily, on time savings deposits. Find the value of $750 deposited in this 
account after 1 year. 


Tanya invested $2500 in a tax-sheltered annuity that pays 8% annual 
interest compounded daily. Find the value of her investment after 


20 years. 


Sal Travato invested $3000 in a corporate retirement account that pays 
6% annual interest compounded semiannually. Find the value of his 


investment after 15 years. 
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To replace equipment, a farmer invested $20,000 in an account that pays 
7% annual interest compounded monthly. What is the value of the invest- 
ment after 5 years? 


Green River Lodge invests $75,000 in a trust account that pays 8% inter- 
est compounded quarterly. 

a. What will the value of the investment be in 5 years? 

b. How much interest will be earned in the 5 years? 


To save for retirement, a couple deposited $3000 in an account that pays 
7% annual interest compounded daily. 

a. What will the value of the investment be in 10 years? 

b. How much interest will be earned in the 10 years? 


To save for a child’s education, the Petersens deposited $2500 into an 
account that pays 6% annual interest compounded daily. Find the amount 
of interest earned on this account over a 20-year period. 


How much interest is earned in 2 years on $4000 deposited in an account 
that pays 6% interest, compounded quarterly? 


APPLYING THE CONCEPTS 


41. 


42. 


43. 


The Mission Valley Credit Union charges its customers an interest rate of 
2% per month on money that is transferred into an account that is over- 
drawn. Find the interest owed to the credit union for 1 month when $800 
is transferred into an overdrawn account. 


Suppose you have a savings account that earns interest at the rate of 6% 

per year compounded monthly. On January 1, you open this acount with 

a deposit of $100. 

a. On February 1, you deposit an additional $100 into the account. What 
is the value of the account after the deposit? 

b. On March 1, you deposit an additional $100 into the account. What is 
the value of the account after the deposit? 

Note: This type of savings plan, wherein equal amounts ($100) are saved 

at equal time intervals (every month), is called an annuity. 


At 4 P.M. on July 31, you open a savings account that pays 5% annual 
interest and you deposit $500 in the account. Your deposit is credited as 
of August 1. At the beginning of September, you receive a statement from 
the bank that shows that during the month of August, you received $2.12 
in interest. The interest has been added to your account, bringing the total 
on deposit to $502.12. At the beginning of October, you receive a state- 
ment from the bank that shows that during the month of September, you 
received $2.06 in interest on the $502.12 on deposit. Explain why you 
received less interest during the second month when there was more 
money on deposit. 
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Real Estate Expenses 


Objective A To calculate the initial expenses of buying a home 


One of the largest investments most people ever make is the purchase of a home. 
The major initial expense in the purchase is the down payment. The amount of 
the down payment is normally a percent of the purchase price. This percent 
varies among banks, but it usually ranges from 5% to 25%. 


The mortgage is the amount that is borrowed to buy real estate. The mortgage 
amount is the difference between the purchase price and the down payment. 


~ A home is purchased for $140,000, and a down payment of $21,000 is made. 
Find the mortgage. 


Purchase price | = | down payment =| mortgage 
140,000 = 21,000 =e lO O00 
The mortgage is $119,000. 


| Because points means Another initial expense in buying a home is the loan origination fee, which is a 
_ percent, a loan fee that the bank charges for processing the mortgage papers. The loan origina- 
Aes meee tion fee is usually a percent of the mortgage and is expressed in points, which is 
25 points = 25% = the term banks use to mean percent. For example, “5 points” means “5 percent.” 
| 2.5% = 0.025. ; ee, 3 
Points | X | mortgage | = | loan origination fee 

Example 1 You Try It 1 

A house is purchased for $125,000, and a down An office building is purchased for $216,000, 

payment, which is 20% of the purchase price, and a down payment, which is 25% of the 

is made. Find the mortgage. purchase price, is made. Find the mortgage. 

Strategy Your strategy 


To find the mortgage: 


¢ Find the down payment by solving the basic 
percent equation for amount. 

e Subtract the down payment from the 
purchase price. 


Solution Your solution 
Percent xX base = amount 
P : purchase |__| down 
A tas price | payment “ 
0.20 < 125,000 = n 
25,000 = n 
7 - 
price payment 
125,000 — 25,000 = 100,000 


is $100,000. 
The mortgage 1S $ Solution on p. S16 
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fee of 35 points. How much is the loare 


origination fee? 


Strategy 
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Bie Try it 2 
A home is purchased with a mortgage of 
$65,000. The buyer pays a loan origination 


The mortgage on a real estate investment is 
$80,000. The buyer paid a loan origination 


fee of 45 points. How much was the loan 


origination fee? 


Your strategy 


To find the loan origination fee, solve the basic 
percent equation for amount. 


Solution Your solution 
Percent xX base = amount 
| Points | x = | fee 
01035" ~ 65,000 = n 
is — i 


The loan origination fee is $2275. 


Objective B” 


Point. of Interest 


num yer-one response of 
S ask ed what they would 


ee ere a: 


suddenly became wealthy (for 
example, by winning the 
lottery) was a house; 31% gave 
this response. (Source: 
Yankelovich Partners for 
Lutheran Brotherhood) 


Solution on p. S16 


To calculate ongoing expenses of owning a home 


Besides the initial expenses of buying a house, there arexcontinuing monthly 
expenses involved in owning a home. The monthly mortgage payment, utilities, 
insurance, and taxes are some of these ongoing expenses. Of these expenses, the 
largest one is normally the monthly mortgage payment. 


For a fixed-rate mortgage, the monthly mortgage payment remains the same 
throughout the life of the loan. The calculation of the monthly mortgage pay- 
ment is based on the amount of the loan, the interest rate on the loan, and the 
number of years required to pay back the loan. Calculating the monthly mort- 
gage payment is fairly difficult, so tables such as the one in the Appendix are 
used to simplify these calculations. 


~ Find the monthly mortgage payment on a 30-year $60,000 mortgage at an 
interest rate of 9%. Use the Monthly Payment Table in the Appendix. 


60,000 x 0.0080462 ~ 482.77 
ih 


From the 
table 


The monthly mortgage payment is $482.77. 


The monthly mortgage payment includes the payment of both principal and 
interest on the mortgage. The interest charged during any one month is charged 
on the unpaid balance of the loan. Therefore, during the early years of the mort- 
gage, when the unpaid balance is high, most of the monthly mortgage payment 
is interest charged on the loan. During the last few years of a mortgage, when the 
unpaid balance is low, most of the monthly mortgage payment goes toward pay- 
ing off the loan. 
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~ Find the interest paid on a mortgage during a month when the monthly mort- 


Point of Interest 


Home buyers rated the 
following characteristics 


the principal. 


gage payment is $186.26 and $58.08 of that 


amount goes toward paying off 


“extremely important” in their 
purchase decision. 


| Monthly mortgage payment | ~ bp principal | = | interest | 


Natural, open space: 77% 

Walking and biking paths: 74% sole e 

Gardens with native plants: 
56% 

Clustered retail stores: 55% 

Wilderness area: 52% 

Outdoor pool: 52% 

Community recreation center: 


I 


= 58.08 128.18 


The interest paid on the mortgage is $128.18. 


Property tax is another ongoing expense of owning a house. Property tax is nor- 
mally an annual expense that may be paid on a monthly basis. The monthly 
property tax, which is determined by dividing the annual property tax by 12, is 


52% usually added to the monthly mortgage payment. 


Interesting little parks: 50% 


(Source: American Lives, Inc. 
and Intercommunications, Inc.) 


payment. 


534 + 12 = 44.5 


~» A homeowner must pay $534 in property tax annually. Find the property 
tax that must be added each month to the homeowner’s monthly mortgage 


Each month, $44.50 must be added to the monthly mortgage payment for 


property tax. 


ee see eee ee eh a Mee Peer ea hele fey eliwis/ ale: aseite mie ptet ol. ¢ 6. 416 ¥S Ge 'e'/0),0)(p oe cahollul o)iefetel ore teteiienevs, sveviatra ecehwnoWaNey ev'etre\(o (6 8ue ler euonevedevewe tens yelfaterere 


Example 3 
Serge purchased some land for $120,000 and 


made a down payment of $25,000. The savings 
and loan association charges an annual interest 


rate of 8% on Serge’s 25-year mortgage. Find 
the monthly mortgage payment. 


Strategy 
To find the monthly mortgage payment: 


e Subtract the down payment from the 
purchase price to find the mortgage. 


e Multiply the mortgage by the factor found in 
the Monthly Payment Table in the Appendix. 


Solution 
price payment 
£20000, —_ 25,000 = 95,000 
95,000 Xx 0.0077182 ~ 733.23 


i) 
From the table 


The monthly mortgage payment is $733.23. 


You Try It 3 

A new condominium project is selling 
townhouses for $75,000. A down payment of 
$15,000 is required, and a 20-year mortgage at 
an annual interest rate of 9% is available. Find 
the monthly mortgage payment. 


Your strategy | 


' Your solution 


Solution on p. S17 
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Example 4 ie Try It 4 
A home has a mortgage of $134,000 for An office building has a mortgage of $125,000 
25 years at an annual interest rate of 7%. for 25 years at an annual interest rate of 9%. 
During a month when $375.88 of the monthly During a month when $492.65 of the monthly 
mortgage payment is principal, how much of mortgage payment is principal, how much of 
the payment is interest? the payment is interest? 
Strategy Your strategy 


To find the interest: 


e Multiply the mortgage by the factor found in 
the Monthly Payment Table in the Appendix 
to find the monthly mortgage payment. 

e Subtract the principal from the monthly 
mortgage payment. 


Solution Your solution 
134,000 X 0.0070678 ~ 947.09 
‘i T 
From the Monthly mortgage 
table payment 
Monthly 
mortgage | — | principal | = | interest 
payment 
DATO + a 37 55887. A 21 
$571.21 of the payment is interest on the 
mortgage. 
che a ei es eee Denn Tene Bt ieee eer Rete; <b FRs BF i acuyneuarn-n gdh wrtie d,s Ihcadae Lareat SORT a eae eRe ee 
E Example 5 : You Try It 5 
The monthly mortgage payment for a home is The monthly mortgage payment for a home is 
$598.75. The annual property tax is $900. Find $415.20. The annual property tax is $744. Find 
the total monthly payment for the mortgage the total monthly payment for the mortgage 
and property tax. and property tax. 
Strategy Your strategy 


To find the monthly payment: 


e Divide the annual property tax by 12 to find 
the monthly property tax. 

e Add the monthly property tax to the monthly 
mortgage payment. 


Solution Your solution 
900 + 12 = 75 monthly property tax 


5983752 7 = 6738/5 


The total monthly payment is $673.75. 


Solutions on p. S17 
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6.4 Exercises 


Objective A Application Problems 


10. 


it 


12; 


A condominium at Mt. Baldy Ski Resort was purchased for $97,000, and 
a down payment of $14,550 was made. Find the mortgage. 


An insurance business was purchased for $173,000, and a down payment 
of $34,600 was made. Find the mortgage. 


A building lot was purchased for $25,000. The lender requires a down pay- 
ment of 30% of the purchase price. Find the down payment. 


Ian Goldman purchased a new home for $88,500. The lender requires a 
down payment of 20% of the purchase price. Find the down payment. 


Brian Stedman made a down payment of 25% of the $850,000 purchase 
price of an apartment building. How much was the down payment? 


A clothing store was purchased for $125,000, and a down payment 
that was 25% of the purchase price was made. How much was the down 
payment? 


A loan of $150,000 is obtained to purchase a home. The loan origina- 


tion fee is 2— points. Find the amount of the loan origination tees 


: ; ; 1 ; 
Security Savings & Loan requires a borrower to pay 355 points for a 


loan. Find the amount of the loan origination fee for a loan of $90,000. 


Baja Construction Inc. is sellifig homes for $150,000. A down payment of 
5% is required. 

a. Find the down payment. 

b. Find the mortgage. 


A cattle rancher purchased some land for $240,000. The bank requires a 
down payment of 15% of the purchase price. 

a. Find the down payment. 

b. Find the mortgage. 


Vivian Tom purchased a home for $210,000. Find the mortgage if the 
down payment Vivian made is 10% of the purchase price. 


A mortgage lender requires a down payment of 5% of the $80,000 pur- 
chase price of a condominium. How much is the mortgage? 


Objective B Application Problems 


Solve. Use the Monthly Payment Table in the Appendix. Round to the near- 
est cent. 


13. 


14. 


An investor obtained a loan of $150,000 to buy a car wash business. The 
monthly mortgage payment was based on 25 years at 8%. Find the 
monthly mortgage payment. 


A beautician obtained a 20-year mortgage of $90,000 to expand the busi- 
ness. The credit union charges an annual interest rate of 9%. Find the 


monthly mortgage payment. 
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15. 


16. 


PVs 


18. 


19. 


20. 


21: 


22: 


23. 


24. 
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A couple interested in buying a home determines that they can afford a 
monthly mortgage payment of $800. Can they afford to buy a home with 


a 30-year $110,000 mortgage at 8% interest? 


A lawyer is considering purchasing a new office building with a 15-year 
$400,000 mortgage at 8% interest. The lawyer can afford a monthly mort- 
gage payment of $4000. Can the lawyer afford the monthly mortgage pay- 
ment on the new office building? 


The county tax assessor has determined that the annual property tax ona 
$125,000 house is $1348.20. Find the monthly property tax. 


The annual property tax on a $155,000 home is $1992. Find the monthly 
property tax. 


Abacus Imports Inc. has a warehouse with a 25-year mortgage of 

$200,000 at an annual interest rate of 9%. 

a. Find the monthly mortgage payment. 

b. During a month when $941.72 of the monthly mortgage payment is 
principal, how much of the payment is interest? 


A vacation home has a mortgage of $135,000 for 30 years at an annual 

interest rate of 7%. 

a. Find the monthly mortgage payment. 

b. During a month when $392.47 of the monthly mortgage payment is 
principal, how much of the payment is interest? 


The annual mortgage payment on a duplex is $10,844.40. The owner must 
pay an annual property tax of $948. Find the total monthly payment for 
the mortgage and property tax. 


The monthly mortgage payment on a home is $716.40, and the home- 
owner pays an annual property tax of $792. Find the total monthly pay- 
ment for the mortgage and property tax. 


Maria Hernandez purchased a home for $210,000 and made a down pay- 
ment of $15,000. The balance was financed for 15 years at an annual 
interest rate of 9%. Find the monthly mortgage payment. 


A customer of a savings and loan purchased a $185,000 home and made 
a down payment of $20,000. The savings and loan charges its customers 
an annual interest rate of 7% for 30 years for a home mortgage. Find the 
monthly mortgage payment. 


APPLYING THE CONCEPTS 


yates 


26. 


A couple considering a mortgage of $100,000 have a choice of loans. One 
loan is an 8% loan for 20 years, and the other loan is at 8% for 
30 years. Find the amount of interest that the couple can save by choos- 
ing the 20-year loan. 


Find out what an adjustable-rate mortgage is. What is the difference 
between this type of loan and a fixed-rate mortgage? List some of the 
advantages and disadvantages of each. 
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Car Expenses 


Objective A To calculate the initial expenses of buying a car 


The initial expenses in the purchase of a car usually include the down payment, 
the license fees, and the sales tax. The down payment may be very small or as 
much as 25% or 30% of the purchase price of the car, depending on the lending 
institution. License fees and sales tax are regulated by each state, so these 
expenses vary from state to state. 


Example 1 le Try It 1 

A car is purchased for $18,500, and the lender A down payment of 20% of the $19,200 
requires a down payment of 15% of the purchase price of a new car is made. Find the 
purchase price. Find the amount financed. amount financed. 

Strategy . Your strategy 


To find the amount financed: 


a 
¢ Find the down payment by solving the basic 
percent equation for amount. 
* Subtract the down payment from the .- 
purchase price. ’ 


Solution Your solution 
Percent xX base = amount 
price payment 
Ons x 18,500 = nN 
2775 =n 


ES 00271 15." 15;725 


The amount financed is $15,725. 


Example 2 ae Try It 2 

A sales clerk purchases a car for $16,500 and A car is purchased for $17,350. The car license 
pays a sales tax that is 5% of the purchase fee is 1.5% of the purchase price. How much is 
price. How much is the sales tax? the license fee? 

Strategy Your strategy 


To find the sales tax, solve the basic percent 
equation for amount. 


F 
Solution Your solution 
Percent xX base = amount 

urchase sales 
zs . 

price tax 

0.05 x 16,500 = n 
825=n 

The sales tax is $825. Solutions on p. S17 
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Objective B- 


TAKE NOTE 


The same formula that is involved in owning a car. These ongoing expenses include car insurance, gas and 
Eater oil, general maintenance, and the monthly car payment. The monthly car pay- 
_ ment is used to calculate ment is calculated in the same manner as monthly mortgage payments on a 
a monthly car payment. home loan. A monthly payment table, such as the one in the Appendix, is used to 


To calculate ongoing expenses of owning a car 


Besides the initial expenses of buying a car, there are continuing expenses 


simplify the calculation of monthly car payments. 


Example 3 


At a cost of $.33 per mile, how much does it 


cost to operate a car during a year in which the 


car is driven 15,000 miles? 


Strategy 
To find the cost, multiply the cost per mile 
(0.33) by the number of miles driven (15,000). 


Solution 
15500001388 —4950 


The cost is $4950. 


coc ee eee eee eee ees oe see eee eee seen eereseseeeeseseseees 


During one month, your total gasoline bill was 
$84 and the car was driven 1200 miles. What 
was the cost per mile for gasoline? 


Strategy 

To find the cost per mile, divide the cost for 
gasoline (84) by the number of miles driven 
(1200). 


Solution 
84 = 1200 = 0.07 


The cost per mile was $.07. 


CC CC SY 


E Example 5 
A car is purchased for $18,500 with a down 
payment of $3700. The balance is financed for 
3 years at an annual interest rate of 9%. Find 
the monthly car payment. 


Strategy 
To find the monthly payment: 


e Subtract the down payment from the 
purchase price to find the amount financed. 

e Multiply the amount financed by the factor 
found in the Monthly Payment Table in the 
Appendix. 


Solution 
18,500 — 3700 = 14,800 
14,800 X 0.0317997 = 470.64 


The monthly payment is $470.64. 


f 


Hyon Try It 3 


At a cost of $.31 per mile, how much does it 
cost to operate a car during a year in which the 
car is driven 23,000 miles? 


Your strategy 


Your solution 


ee eh) ee ee eee ere ee eee ree eee eee eeoseeeeeeeeeeeeseeesreeesesee 


“You Try It 4 
In a year in which your total car insurance bill 
was $360 and the car was driven 15,000 miles, 
what was the cost per mile for car insurance? 


Your strategy 
Your solution 


You Try It 5 
A truck is purchased for $25,900 with a down 
payment of $6475. The balance is financed for 
4 years at an annual interest rate of 8%. Find 
the monthly car payment. 


Your strategy 


Your solution 


Solutions on p. S17 
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6.5 Exercises 


Objective A Application Problems 


10. 


fi 


12. 


Amanda has saved $780 to make a down payment on a used minivan that 
costs $7100. The car dealer requires a down payment of 12% of the pur- 
chase price. Has she saved enough money to make the down payment? 


A sedan was purchased for $23,500. A down payment of 15% of the pur- 
chase price was required. How much was the down payment? 


A drapery installer bought a van to carry drapery samples. The purchase 
price of the van was $26,500, and a 4.5% sales tax was paid. How much 
was the sales tax? 


A & L Lumber Company purchased a delivery truck for $28,500. A sales 
tax of 4% of the purchase price was paid. Find the sales tax. 


A license fee of 2% of the purchase price is paid on a pickup truck costing 
$22,500. Find the license fee for the truck. 


Your state charges a license fee of 1.5% on the purchase price of a car. 
How much is the license fee fora car that costs $16,998? 


An electrician bought a $32,000 flatbed truck. A state license fee of $275 
and a sales tax of 3.5% of the purchase price are required. 

a. Find the sales tax. 

b. Find the total cost of the sales tax and the license fee. 


A physical therapist bought a used car for $9375 and made a down pay- 
ment of $1875. The sales tax is 5% of the purchase price. 

a. Find the sales tax. 

b. Find the total cost of the sales tax and the down payment. 


Martin bought a motorcycle for $16,200 and made a down payment of 
25% of the purchase price. 

a. Find the down payment. 

b. Find the amount financed. 


A carpenter bought a utility van for $24,900 and made a down payment of 
15% of the purchase price. 

a. Find the down payment. 

b. Find the amount financed. 


An author bought a sports car for $35,000 and made a down payment of 
20% of the purchase price. Find the amount financed. 


Tania purchased a used car for $13,500 and made a down payment of 25% 


of the cost. Find the amount financed. 
td 


Objective B Application Problems 


Solve. Use the Monthly Payment Table in the Appendix. Round to the near- 
est cent. 


13: 


A rancher financed $14,000 for the purchase of a truck through a credit 
union at 9% interest for 4 years. Find the monthly truck payment. 
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14. 


152 


16. 


17. 


18. 


19. 


20. 


PAI 


as 


23. 


24. 
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A car loan of $8000 is financed for 3 years at an annual interest rate of 
10%. Find the monthly car payment. 


An estimate of the cost of owning a compact car is $.32 per mile. Using 
this estimate, find how much it costs to operate a car during a year in 
which the car is driven 16,000 miles. 


An estimate of the cost of care and maintenance of automobile tires 
is $.015 per mile. Using this estimate, find how much it costs for 
care and maintenance of tires during a year in which the car is driven 
14,000 miles. 


A family spent $1600 on gas, oil, and car insurance during a period in 
which the car was driven 14,000 miles. Find the cost per mile for gas, oil, 
and car insurance. 


Last year you spent $2100 for gasoline for your car. The car was driven 
15,000 miles. What was your cost per mile for gasoline? 


Elena’s monthly car payment is $143.50. During a month in which 
$68.75 of the monthly payment is principal, how much of the payment 
is interest? 


The cost for a pizza delivery truck for the year included $2868 in truck 
payments, $2400 for gasoline, and $675 for insurance. Find the total cost 
for truck payments, gasoline, and insurance for the year. 


The city of Colton purchased a fire truck for $82,000 and made a down 
payment of $5400. The balance is financed for 5 years at an annual inter- 
est rate of 9%. 

a. Find the amount financed. 

b. Find the monthly truck payment. 


A used car is purchased for $4995, and a down payment of $995 is made. 
The balance is financed for 3 years at an annual interest rate of 8%. 

a. Find the amount financed. 

b. Find the monthly car payment. 


An artist purchased a new car costing $27,500 and made a down payment 
of $5500. The balance is financed for 3 years at an annual interest rate of 
10%. Find the monthly car payment. 


A camper is purchased for $19,500, and a down payment of $2500 is 
made. The balance is financed for 4 years at an annual interest rate of 9%. 
Find the monthly payment. 


APPLYING THE CONCEPTS 


25. 


26. 


One bank offers a 4-year car loan at an annual interest rate of 10% plus a 
loan application fee of $45. A second bank offers 4-year car loans at an 
annual interest rate of 11% but charges no loan application fee. If you 
need to borrow $5800 to purchase a car, which of the two bank loans has 
the lesser loan costs? Assume you keep the car for 4 years. 


How much interest is paid on a 5-year car loan of $9000 if the interest rate 
is 9%? 
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Wages 


To calculate commissions, total hourly wages, and salaries & 6 | | é | 


Commissions, hourly wage, and salary are three ways to receive payment for 
doing work. 


Commissions are usually paid to salespersons and are calculated as a percent of 
total sales. 


~ As a real estate broker, Emma Smith receives a commission of 4.5% of the 
selling price of a house. Find the commission she earned for selling a home 
for $175,000. 


To find the commission Emma earned, solve the basic percent equation for 


amount. 
Percent x base = amount 
Commission rate | x | total sales | = 
AO me x 175,000 = 7875 


The commission is $7875. 


An employee who receives an hourly wage is paid a certain amount for each 
hour worked. 


~» A plumber receives an hourly wage of $18.25. Find the plumber’s total wages 
for working 37 hours. 


To find the plumber’s total wages, multiply the hourly wage by the number of 
hours worked. 


Hourly wage | x | number of hours worked | = | total wages 


18.25 x 37 675.25 
The plumber’s total wages for working 37 hours are $675.25. 


I 


An employee who is paid a salary receives payment based on a weekly, biweekly 
(every other week), monthly, or annual time schedule. Unlike the employee who 
receives an hourly wage, the salaried worker does not receive additional pay for 
working more than the regularly scheduled workday. 


~» Ravi Basar is a computer operator who réceives a weekly salary of $695. Find 
his salary for 1 month (4 weeks). 


To find Ravi’s salary for 1 month, multiply the salary per pay period by the 
number of pay periods. 


Salary per pay period | x | number of pay periods | = 


695 x 4 = 2780 


Ravi's total salary for 1 month is $2780. 
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Example 1 © You Try It 1 
A pharmacist’s hourly wage is $28. On A construction worker, whose hourly wage is 
Saturday, the pharmacist earns time and a half $18.50, earns double time (2 times the regular 
(1.5 times the regular hourly wage). How much hourly wage) for working overtime. Find the 
does the pharmacist earn for working 6 hours worker's wages for working 8 hours of 
on Saturday? overtime. 
Strategy Your strategy 


To find the pharmacist’s earnings: 


e Find the hourly wage for working on 
Saturday by multiplying the hourly wage 
Dyeieo 

e Multiply the hourly wage by the number of 
hours worked. 


Solution Your solution 
28 X 1.5 = 42 42x 6 = 252 


The pharmacist earns $252. 


(oe Ske | es APE Bien 5a eas tae ee eer re SO Ee Das Stabe chs ole ui elas olmeni<iecetaislerars desta tar eer here me 
Example 2 “You Try It 2 
An efficiency expert received a contract for A contractor for a bridge project receives an 
$3000. The consultant spent 75 hours on the annual salary of $48,228. What is the 
project. Find the consultant’s hourly wage. contractor’s salary per month? 
Strategy Your strategy 
To find the hourly wage, divide the total 
earnings by the number of hours worked. . 
Solution Your solution 
3000 + 75 = 40 
The hourly wage was $40. 
AES GE 3 fee Try It 3 
Dani Greene earns $28,500 per year plus a An insurance agent earns $27,000 per year plus 
5.5% commission on sales over $100,000. a 9.5% commission on sales over $50,000. 
During one year, Dani sold $150,000 worth During one year, the agent's sales totaled 
of computers. Find Dani's total earnings for $175,000. Find the agent’s total earnings for 
the year. the year. 
Strategy Your strategy 
To find the total earnings: 
e Find the sales over $100,000. 
e Multiply the commission rate by sales 
over $100,000. 
e Add the commission to the annual pay. 
Solution Your solution 
150,000 — 100,000 = 50,000 
50,000 < 0.055 = 2750 Commission 


233500 Gi 150 316250 


Dani earned $31,250. 
Solutions on pp. S17-S18 
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6.6 Exercises 


Objective A 


10. 


ile 


iz, 


SE 


Application Problems 


Lewis works in a clothing store and earns $9.50 per hour. How much does 
he earn in a 40-hour week? 


Sasha pays a gardener an hourly wage of $11. How much does she pay the 
gardener for working 25 hours? 


A real estate agent receives a 3% commission for selling a house. Find the 
commission that the agent earned for selling a house for $131,000. 


Ron Caruso works as an insurance agent and receives a commission of 
40% of the first year’s premium. Find Ron’s commission for selling a life 
insurance policy with a first-year premium of $1050. 


A stockbroker receives a commission of 1.5% of the price of stock that is 
bought or sold. Find the commission on 100 shares of stock that were 
bought for $5600. 


a 


The owner of the Carousel Art Gallery receives a commission of 20% on 
paintings that are sold on conisignment. Find the commission on a paint- 
ing that sold for $22,500. 


Keisha Brown receives an annual salary of $38,928 as a teacher of Italian. 
How much does Keisha receivé each month? 


An apprentice plumber receives an annual salary of $27,900. How much 
does the plumber receive per month? 


An electrician’s hourly wage is $25.80. For working overtime, the electri- 
cian earns double time. What is the electrician’s hourly wage for working 
overtime? 


Carlos receives a commission of 12% of his weekly sales as a sales repre- 
sentative for a medical supply company. Find the commission he earned 
during a week in which sales were $4500. 


A golf pro receives a commission of 25% for selling a golf set. Find the 
commission the pro earned for selling a golf set costing $450. 
C 


Steven receives $3.75 per square yard to install carpet. How much does he 
receive for installing 160 square yards of carpet? 


A typist charges $2.75 per page for typing technical material. How much 
does the typist earn for typing a 225-page book? 
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265 


266 


14. 


jaye 


16. 


17. 


18. 


19. 


20. 


ZAM. 


Chapter 6 / Applications for Business and Consumers 


A nuclear chemist received $15,000 in consulting fees while working on a 
nuclear power plant. The chemist worked 120 hours on the project. Find 
the consultant's hourly wage. 


Maxine received $3400 for working on a project as a computer consultant 
for 40 hours. Find her hourly wage. 


Gil Stratton’s hourly wage is $10.78. For working overtime, he receives 
double time. 

a. What is Gil’s hourly wage for working overtime? 

b. How much does he earn for working 16 hours of overtime? 


Mark is a lathe operator and receives an hourly wage of $15.90. When 
working on Saturday, he receives time and a half. 

a. What is Mark’s hourly wage on Saturday? 

b. How much does he earn for working 8 hours on Saturday? 


A stock clerk at a supermarket earns $8.20 an hour. For working the night 
shift, the clerk’s wage increases by 15%. 

a. What is the increase in hourly pay for working the night shift? 

b. What is the clerk’s hourly wage for working the night shift? 


A nurse earns $16.50 an hour. For working the night shift, the nurse 
receives a 10% increase in pay. 

a. What is the increase in hourly pay for working the night shift? 

b. What is the hourly pay for working the night shift? 


Tony's hourly wage as a service station attendant is $9.40. For working the 
night shift, his wage is increased 25%. What is Tony’s hourly wage for 
working the night shift? 


Nicole Tobin, a salesperson, receives a salary of $250 per week plus a com- 
mission of 15% on all sales over $1500. Find her earnings during a week 
in which sales totaled $3000. 


APPLYING THE CONCEPTS 


a 
a 
hese 


_ The table at the right shows the top five and 
the bottom five starting salaries for recent col- 


lege graduates. Use this table for Exercises 22 to 25. Bachelor's Degree 


Pa) 


23: 


24. 


253 


What was the amount of increase in the start- 
ing salary for journalism majors from the pre- 
vious year? Round to the nearest dollar. 


What was the starting salary in the previous 
year for an industrial engineer? Round to the 
nearest dollar. 


Between electrical engineers and computer 
scientists, which received the larger amount 
of increase in starting salary from the previ- 
ous year? 


Between telecommunications majors and lib- 
eral arts majors, which received the smaller 
amount of increase in starting salary from the 
previous year? 


Estimated 
Starting Salary 


Source: Michigan State University 


% Change from 
Previous Year 
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Objective A 


Point of Interest 


With these programs, you can 
pay your bills by using a 
computer to write the check 
and then transmit the check 
over telephone lines using a 
modem. 
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Bank Statements 


To calculate checkbook balances & 69) 5) 


A checking account can be opened at most banks and savings and loan asso- 
ciations by depositing an amount of money in the bank. A checkbook con- 
tains checks and deposit slips and a checkbook register in which to record 
checks written and amounts deposited in the checking account. Each time a 
check is written, the amount of the check is subtracted from the amount in the 
account. When a deposit is made, the amount deposited is added to the amount 
in the account. 


A portion of a checkbook register is shown below. The account holder had a bal- 
ance of $587.93 before writing two checks, one for $286.87 and the other for 
$202.38, and making one deposit of $345.00. 


| ry 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 
—— 


FEE 
NUMBER |DATE DESCRIPTION OF TRANSACTION PAYMENT/DEBIT! (IF ANY)|} DEPOSIT/CREDIT 


0) 4) 
Linker 


. 
slit Lak mash 


202 | 36 


705 o/4, 


= 


S14 Deposit 


elena: 
ste 
pss 


Car Layment 


345 | 00 443 | 66 


To find the current checking account balance, subtract the amount of each check 
from the previous balance. Then add the\amount of the deposit. 


The current checking account balance is $443.68. 
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Example 1 A mail carrier had a checking hi Try It 1 A cement mason had a checking 
account balance of $485.93 before account balance of $302.46 
writing two checks, one for $18.98 before writing a check for 
and another for $35.72, and $20.59 and making two deposits, 
making a deposit of $250. Find the one in the amount of $176.86 
current checking account balance. and another in the amount of 


$94.73. Find the current 
checking account balance. 


Strategy To find the current balance: Your strategy 


e Subtract the amount of each 
check from the old balance. 
e Add the amount of the deposit. 


Solution 485.93 Your solution 
— 18.98 first check 


466.95 
—' 35.72” second check 


431.23 
+ 250.00 deposit 


681.23 


The current checking account 
balance is $681.23. 


Solution on p. S18 


‘Objective “| To balance a checkbook & 6 , 


Each month a bank statement is sent to the account holder. The bank statement 
shows the checks that the bank has paid, the deposits received, and the current 
bank balance. 


A bank statement and checkbook register are shown on the next page. 


Balancing the checkbook, or determining whether the checking account bal- 
ance is accurate, requires a number of steps. | 


1. In the checkbook register, put a 
check mark (/) by each check 
paid by the bank and by each 
deposit recorded by the bank. 
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RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


= 
ie BALANCE 
NUMBER |DATE]|| DESCRIPTION OF TRANSACTION _ ||PAYMENT/DEBIT V (IF ANY)|| DEPOSIT/CREDIT || $ 
- (-) T] © (4) d40 | 27 
Dentist $ 7] 0 IVIs $ | W65| 7 
Lost Ufftie SIF | af 


ZZ. te onpualy 


7 


Deposit 


— 
Lharmit Ye 
oC 


ef 
=e lefilet Vise 


Grocertes 
BAe Le 


Deposit 


= 
SIMI ONCE 


Depart 


Y, Yolo Shope 


Newesfey Ce} Ly 


Account Number: 924-297-8 


Date Transaction Amount 
ees | 
5/20 OPENING BALANCE 
5/21 CHECK 75.00 
5/23 CHECK 33.61 
5/29 DEPOSIT 192.00 
6/1 CHECK 38.95 
6/1 INTEREST 4.47 
6/3 CHECK 73.19 
6/3 DEPOSIT 215.00 
6/9 CHECK 103.00 
6/16 CHECK 16.63 
6/20 SERVICE CHARGE 3.00 
| 8/20 CLOSING BALANCE 


2. Add to the current checkbook 
balance all checks that have been 
written but have not yet been 
paid by the bank and any interest 
paid on the account. 


3. Subtract any service charges and 
any deposits not yet recorded by 
the bank. This is the checkbook 


balance. 


4. Compare the balance with the 
bank balance listed on the bank 
statement. If the two numbers 
are equal, the bank statement 
and the checkbook “balance.” 


Balance 


Current checkbook 
balance: 


Checks: 265 
Zou. 
271 

Interest: 


0 


Service charge: 


Deposit: 

Checkbook balance: 

Closing bank balance 

from bank statement 
$908.36 


97390) 
67.14 
63.85 
27.00 

ae 4.47 
1136.36 

iz 3.00 
1133336 

= 229.00 
908.36 


Checkbook 
balance 


= $908.36 


The bank statement and checkbook 


balance. 
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NUMBER |DATE DESCRIPTION OF TRANSACTION 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


413 32 Cay Liyment 


4/4 4 
IS V5. ACM Wil 


PAYMENT/DEBIT V 


ele 


(IF ANY)}} DEPOSIT/CREDIT 


T 


if 
BA | Deposit 


416 |3/0\| Sous Liyment 


477 I/74 Snsurane 


CHECKING ACCOUNT Monthly Statement 


Account Number: 924-297-8 


bank balance listed on the bank 
statement. If the two numbers 


are equal, the bank statement 
and the checkbook “balance.” 


Date Transaction Amount Balance 
K-—— ——— SS SS | 
3/1 OPENING BALANCE 1620.42 
3/4 CHECK 232.15 1388.27 
3/5 CHECK 67.14 1321.13 
3/8 DEPOSIT 1842.66 3163.79 
3/10 INTEREST 6.77 3170.56 
3/12 CHECK 672.14 2498.42 
3/25 SERVICE CHARGE 2.00 2496.42 
3/30 CLOSING BALANCE 2496.42 

Balance the bank statement shown . 
above. 

. In the checkbook register, put a 
check mark (/) by each check 
paid by the bank and by each 
deposit recorded by the bank. 

Current checkbook 

. Add to the current checkbook balance: 2236.41 
balance all checks that have been Checkss4i5 78.14 
written but have not yet been 
paid by the bank and any interest a EEE 
paid on the account. Interest: ti 6.77 

2498.42 
. Subtract any service charges and SCmice eianoe: = 2.00 
. <= 0 
any deposits not yet recorded by ind aa es 
the bank. This is the checkbook Ehecxpools balance: 2490.42 
balance. Closing bank balance Checkbook 
from bank statement balance 
aC re the bal ith th 
ompare e balance with the $2496.42 = $2496.42 


The bank statement and checkbook 
balance. ay 
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RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


[ BALANCE 


E $ : 
wn oePostc DIT 


CHECKING ACCOUNT Monthly Statement 


Account Number: 924-297-8 


Date Transaction 


OPENING BALANCE 
CHECK 

CHECK 

DEPOSIT 

INTEREST s 
CHECK : 
CLOSING BALANCE 


7 


Cd 


1040.43 


i lie Amount 7 Balance 
412.64 
54.75 357.89 
18.98 338.91 
947.00 1285.91 
4.52 1290.43 
250.00 1040.43 


Current checkbook 
balance: 


Checks: 347 
349 
Interest: 


Solution 


Service charge: 


Deposit: 
Checkbook balance: 


100.91 
95.00 
840.00 

=P 4.52 
1040.43 

= 0.00 
1040.43 

= 0.00 
1040.43 


Closing bank balance from 
bank statement: $1040.43 


Checkbook balance: 
$1040.43 


The bank statement and 
the checkbook balance. 
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ment shown below. 
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You Try It 2 _ 
Balance the bank statement shown below. 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 
FEE 
NUMBER |DATE|| DESCRIPTION OF TRANSACTION  ||PAYMENT/DEBIT V (IF ANY)}| DEPOSIT/CREDIT 
) oh gee a | Mee ou ess oa 
WS Depouit $ $ Ss eee 
L a ee 
254 2/20 Moriya: la 27 
Ion 7 Fash 00 
V1 Deposit S23 | & 
=| eS Ye [ES Sa 
26 | 3/72\| Snsurance 275 | 50 
237 | 72 Lelephone FF jel 
CHECKING ACCOUNT Monthly Statement Account Number: 314-271-4 
Date Transaction Amount Balance 
See es ee —— 
2/14 OPENING BALANCE : 903.17 
2/15 DEPOSIT 523.84 1427.01 
2/21 CHECK THR YZA| 653.80 
2/28 CHECK 200.00 453.80 
3/1 INTEREST 2511 455.91 
3/14 CHECK 275.50 180.41 
3/14 CLOSING BALANCE 180.41 


Your solution 


Solution on p. S18 
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6.7 Exercises 


Objective A 


10. 


ja 


1Z- 


Application Problems 


You had a checking account balance of $342.51 before making a deposit 
of $143.81. What is your new checking account balance? 


Carmen had a checking account balance of $493.26 before writing a check 
for $48.39. What is the current checking account balance? 


A real estate firm had a balance of $2431.76 in its rental-property check- 
Ing account. What is the balance in this account after a check for 
$1209.29 has been written? 


The business checking account for R and R Tires showed a balance of 
$1536.97. What is the balance in this account after a deposit of $439.21 
has been made? 


A nutritionist had a checking account balance of $1204.63 before writing 
one check for $119.27 and another check for $260.09. Find the current 
checkbook balance. 

Sam had a checking account balance of $3046.93 before writing a check 
for $1027.33 and making a deposit of $150.00. Find the current check- 
book balance. 


The business checking account for Rachael’s Dry Cleaning had a balance 
of $3476.85 before a deposit of $1048.53 was made. The store manager 
then wrote checks, one for $848.37 and another for $676.19. Find the cur- 
rent checkbook balance. 


Joel had a checking account balance of $427.38 before a deposit of 
$127.29 was made. Joel then wrote two checks, one for $43.52 and one for 
$249.78. Find the current checkbook balance. 


A carpenter had a checkbook balance of $404.96 before making a deposit 
of $350 and writing a check for $71.29. Is there enough money in the 
account to purchase a refrigerator for $675? 


A taxi driver had a checkbook balance of $149.85 before making a deposit 
of $245 and writing a check for $387.68. Is there enough money in the 
account for the bank to pay the check? 


A sporting goods store has the opportunity to buy downhill skis and cross- 
country skis at a manufacturer's closeout sale. The downhill skis will cost 
$3500, and the cross-country skis will cost $2050. There is currently 
$5625.42 in the sporting goods store’s checking account. Is there enough 
money in the account to make both purchases by check? 


A lathe operator's current checkbook balance is $1143.42. The operator 
wants to purchase a utility trailer for $525 and a used piano for $650. Is 
there enough money in the account to make the two purchases? 
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el Nai¢-s=9 Application Problems 


13. Balance the checkbook. 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


NUMBER |DATE DESCRIPTION OF TRANSACTION 


FEE BALANCE 
PAYMENT/DEBIT V leeann DEPOSIT/CREDIT 
Tt 


(5) 


(-) 


223 3? Groceries 


IWS Deposit 


8 MOe|| # 


$ 


224 Ws R : LHL 
25 Wa Gas & Clete 


226 Cush 300 | 00 | | 
Insure 2186 | 44 
Credit Cara 419 | 52 
Dentist 


Drug Stove 


Deposit 


Car Liynent 


2 
Se 


O” Comply 
Liimber 


Departnent Stove 


| 
a 960 | 70 2147 | 73 


CHECKING ACCOUNT Monthly Statement 


Account Number: 122-345-1 


[— T 
Date Transaction Amount Balance 
+ = 
3/1 OPENING BALANCE 2466.79 
3/5 DEPOSIT 960.70 3427.49 
3/7 CHECK 167.32 3260.17 
3/8 CHECK 860.00 2400.17 
3/8 CHECK 300.00 2100.17 
3/9 CHECK 142.35 1957.82 
3/12 CHECK 218.44 1739.38 
3/14 CHECK 92.00 1647.38 
3/18 CHECK 47.03 1600.35 
3/19 DEPOSIT 960.70 2561.05 
3/25 CHECK 241.35 2319.70 
3/27, CHECK 300.00 2019.70 
< 3/29 CHECK 155.73 1863.97 
3/30 INTEREST 13.22 1877.19 
4/1 CLOSING BALANCE 1877.19 
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14. Balance the checkbook. 


Section 6.7 / Bank Statements 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


FEE 
NUMBER |DATE DESCRIPTION OF TRANSACTION PAYMENT/DEBIT ie 


(-) TI} 


BALANCE 


a) 2 | 


S/T Depa Wie 


5 3 oil 
TI6 2 He PCED 
S17 Sd Sstir ale 


S 
S 
K 


RYAY Lheatvre Wickels 


Pa 
2 
S 

Ns 


DEP $ 
RSERG 219\ 43 
2 1836 | G7 
1796 \ 22 


1701'\ Ob 
1578 | 97 


aE 2 a 
SRE] Es Oe RAL 


CHECKING ACCOUNT Monthly Statement 


Q 


Transaction 


OPENING BALANCE 
DEPOSIT 

CHECK 

CHECK 

CHECK 

CHECK 

DEPOSIT 

INTEREST 

CHECK 

DEPOSIT 

CHECK 

CHECK 

CHECK 

DEPOSIT 

CHECK 

CLOSING BALANCE 


5 
S1P 5 50 47 
me if f 
: aaniiaesinge 
i sifted es 
2 A RA REI 
C2 AS A IH WEE 
es 2 A 
an ee ca ee ee ee cd 
523-—«| S/2 Oye Cram d 5 @ ania name ee DID \ 2h 
mi a ca =? 
26 | S25\| Oi Company 144 | 16 Pa 72 
2191 | 50 


Account Number: 122-345-1 


Amount Balance 
1219.43 
1838.57 
1743.43 
1701.08 
1616.58 
1494.41 
2113.55 
PAVIA SH 
2083.98 
2703.12 
2621.12 
2448.22 
2341.08 
2960.22 
2671.60 
2671.60 
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15. Balance the checkbook. 


HAT AFFECT YOUR ACCOUNT 


NUMBER |DATE DESCRIPTION OF TRANSACTION 


RECORD ALL CHARGES OR CREDITS T 
i 


216 WD, Mir tgig Ce 


aS) 


$ 964 | 60 


Sa YI ONE 


W2 Deposit 


= \= 


221 | 715\| Insurance 


FEE BALANCE 
DEPOSIT/CREDIT 


PAYMENT/DEBIT 


(+) 2035 | 16 =I 
$ 7050 | 5& 
967 | 22 
cit |g cee ee 767 | 22 
792 \ 60 1579 | &2 


aoe) 


| Suvestnent 


Deposit 


ET Nae 

Ve = 787 | 32 
met MI 

J72 | 69 

792 | 60 | 7165 | 29 


Department Sire 


= IL =i 7057 | 92 


Date Transaction 


CHECKING ACCOUNT Monthly Statement 


Account Number: 122-345-1 


7/1 OPENING BALANCE 
7/1 INTEREST 

7/4 CHECK 

7/6 CHECK 

7/12 DEPOSIT 

7/20 CHECK 

7/24 CHECK 

7/26 DEPOSIT 

7/28 CHECK 

7/30 CLOSING BALANCE 


Amount | * Balance 
—- 

2035.18 
5:15 2040.33 
984.60 1055.73 
63.36 992.37 
792.60 1784.97 
292.30 1492.67 
500.00 992.67 
792.60 1785.27 
200.00 1585.27 
1585.27 


APPLYING THE CONCEPTS 


16. When acheck is written, the amount is 


17. When a deposit is made, the amount is 


18. In checking the bank statement, 
~ checks that have been written but not processed. 


19. In checking the bank balance, 
deposits not yet recorded. 


from the balance. 


to the balance. 


to the checkbook balance all 


any service charge and any 


@ 20. Define the words credit and debit as they apply to checkbooks. 


7} (ane eS Lee eee | 


TON) 8 eet er eae oe A gc ss LE ay ae 


Pe a Be 
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& Focus on Problem Solving 


Counterexamples 


|'TAKE NOTE 


Recall that a prime 
number is a natural 
number greater than 1 
that can be divided by 
only itself and 1. For 
instance, 17 is a prime 


_ number. 12 is not a prime 
_ number because 12 is 


divisible by numbers 
other than 1 and 12—for 
example, 4. 


An example that is given to show that a statement is not true is called a coun- 
terexample. For instance, suppose someone makes the statement “All colors are 
red.” A counterexample to that statement would be to show someone the color 
blue or some other color. 


If a statement is always true, there are no counterexamples. The statement “|| 
even numbers are divisible by 2” is always true. It is not possible to give an ex- 
ample of an even number that is not divisible by 2. 

In mathematics, statements that are always true are called theorems, and math- 
ematicians are always searching for theorems. Sometimes a conjecture by a 
mathematician appears to be a theorem. That is, the statement appears to be 
always true, but later on someone finds a counterexample. 


One example of this occurred when the French mathematician Pierre de 
Fermat (1601-1665) conjectured that 2’ +1 is always a prime num- 
ber for any natural number n. For instance, when n= 3, we have 
27) + 1=28+ 1 = 257, and 257isa prime number. However, in 1732 Leonhard 
Euler (1707-1783) showed that when n = 5, 27?) + 1 = 4,294,967,297 and that 
4,294,967,297 = 641 - 6,700,417—without a calculator! Because 4,294,967,297 
was the product of two numbers (other than itself and 1), it is not a prime num- 
ber. This counterexample showed that Fermat's conjecture is not a theorem. 


For Exercises 1 and 5, find at least one counterexample. 


1. All composite numbers are divisible by 2. 

2. All prime numbers are odd numbers. 

3. The square of any number is always bigger than the number. 
4. The reciprocal of a number is always less than 1. 


5. A number ending in 9 is always larger than a number ending in 3. 


When a problem is posed, it may not be known whether the problem statement 
is true or false. For instance, Christian Goldbach (1690-1764) stated that every 
even number greater than 2 can be written as the sum of two prime numbers. 
For example, 
12=5+7 32 =3 +29 

Although this problem is approximately 250 years old, mathematicians have 
not been able to prove it is a theorem, nor have they been able to find a 
counterexample. 
For Exercises 6 to 9, answer true if the statement is always true. If there is an 
instance in which the statement is false, give a counterexample. 
6. The sum of two positive numbers is always larger than either of the two 

numbers. 


7. The product of two positive numbers is always larger than either of the two 
numbers. 


8. Percents always represent a number less than or equal to 1. 


9. It is never possible to divide by zero. 
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& Projects and Group Activities 


Buying a Car Suppose a student has an after-school job to earn money to buy and maintain a 
car. We will make assumptions about the monthly costs in several categories in 
order to determine how many hours per week the student must work to support 
the car. Assume the student earns $8.50 per hour. 


1. 


Monthly payment 


Assume that the car cost $8500 with a down payment of $1020. The remain- 
der is financed for 3 years at an annual simple interest rate of 9%. 


Monthly payment = 


Insurance 
Assume that insurance costs $1500 per year. 


Monthly insurance payment = 


Gasoline 


Assume that the student travels 750 miles per month, that the car travels 
25 miles per gallon of gasoline, and that gasoline costs $1.50 per gallon. 


Number of gallons of gasoline purchased per month = 


Monthly cost for gasoline = 


Miscellaneous 
Assume $.33 per mile for upkeep. 


Monthly expense for upkeep = 


Total monthly expenses for the monthly payment, insurance, gasoline, and 
miscellaneous = 


To find the number of hours per month that the student must work to finance 
the car, divide the total monthly expenses by the hourly rate. 


Number of hours per month = 


To find the number of hours per week that the student must work, divide the 
number of hours per month by 4. 


Number of hours per week = 


The student has to work almost hours per week to pay the 
monthly car expenses. 


If you own a car, make out your own expense record. If you do not own a car, 
make assumptions about the kind of car that you would like to purchase, and cal- 
culate the total monthly expenses that you would have. An insurance company 
will give you rates on different kinds of insurance. An automobile club can give 
you approximations of miscellaneous expenses. 
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Credit Card All credit card companies assess a finance charge when a credit card balance is 
Charges not paid within a certain number of days of the billing date (the date the credit 
card bill is sent). There may also be an annual fee. 


The table below shows the charges for five banks in September of 2000. 
(If you have Internet access, you can get current rates by visiting 
http://www.bankrate.com. ) 


Annual Interest Rate Annual Fee 


The amount of the monthly finance charge is usually based on the average daily 
balance. For instance, say your credit card was issued by the USAA Savings Bank. 
If your average daily balance for one month was $375.89, then the monthly 
finance charge is calculated, using the simple interest formula, as follows: 


ree rh + + 


principal | x | monthly interest rate | x | time (in months) 
The monthly interest | z Z 
x ] 


rate is the annual = z 0.1050 
interest rate divided Pit gee 12 
Pee | ' = 3,29 


' 


The finance charge is $3.29. 

1. Suppose you have an average daily balance of $421.65 for 12 months. With 
which bank will your annual charges (the finance charges and the annual fee) 
be least? 

2. Suppose you have an average daily balance of $1175.91 for 12 months. With 


which bank will your annual charges (the finance charges and the annual fee) 
be least? 


. —s Chapter Summary ] Summary ; 


Key Words ~The wnit cost is the cost of one item. [p. 229] ; 
Percent increase is used to an how much a quantity has increased over its orig- : 
inal value. [p. 233] : 
Cost is the price a business pays for a Biel [p. 234] 

Selling price is the price at which a business sells a product to a customer. [ p. 234] 


Markup is the difference between selling price and cost. |p. 234] 


\ 


Markup rate is the markup expressed as a percent of a product's cost. [p. 234] 


Percent decrease is used to show how much a quantity has decreased from its ° 
original] value. [p. 236] 
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Essential Rules 


Sale price is the price after a reduction from the regular price. [p. 237 | 
Discount is the difference between the regular price and the sale price. |p. 237] 
Discount rate is the discount as a percent of a product's regular price. |p. 237] 


Interest is the amount of money paid for the privilege of using someone else’s 
money. [p. 243] 


Principal is the amount of money originally deposited or borrowed. [p. 243] 
The percent used to determine the amount of interest is the interest rate. |p. 243] 
Interest computed on the original principal is called simple interest. |p. 243] 


Compound interest is computed not only on the original principal but also on 
interest already earned. [p. 246] 


A mortgage is an amount that is borrowed to buy real estate. |p. 253] 


The loan origination fee is usually a percent of the mortgage and is expressed in 
points. [p. 253] 


Commissions are usually paid to salespersons and are calculated as a percent of 
total sales. [p. 263] 


An employee who receives an hourly wage is paid a certain amount for each hour 
worked. [p. 263] 


An employee who is paid a salary receives payment based on a weekly, biweekly, 
monthly, or annual time schedule. [p. 263] 


To balance a checkbook means to determine whether the checkbook balance is 
accurate. [p. 268] . 


To Find Unit Cost To find the unit cost, divide the total cost by the number 
of units. [p. 229] 


To Find Total Cost To find the total cost, multiply the unit cost by the number 
of units. [p. 230] 


Basic Markup Selling price = cost + markup 


Equations Markup = markup rate X cost [p. 234] 


Basic Discount Sale price = regular price — discount 


Equations A : : 
q Discount = discount rate X regular price [p. 237] 


annual time 
interest rate in years 


Annual Simple 


Principal x 
Interest Formula DE 


= interest [p. 243] 


Maturity Value 
Formula for Principal + interest = maturity value [p. 243] 
Simple Interest 


Monthly Payment 
on a Simple 
Interest Loan [p. 244] 


length of the 


Maturity value + é 
y loan in months 


= monthly payment 


eeseesee oes 


eeonveevoveee 


OG fe te ene | 


Pin) WY) (CRER  e e e 


TN AS Teel Oy 


Homo See ao ot ae Da 


10. 


ai. 


12. 


a Chapter Review 


A 20-ounce box of cereal costs $3.90. Find the unit cost. 


An account executive had car expenses of $1025.58 for insurance, $605.82 
for gas, $37.92 for oil, and $188.27 for maintenance during a year in which 
11,320 miles were driven. Find the cost per mile for these four items taken 
as a group. Round to the nearest tenth of a cent. 


An oil stock was bought for $42.375 per share. Six months later, the stock 
was selling for $55.25 per share. Find the percent increase in the price of 
the stock for the 6 months. Round to the nearest tenth of a percent. 


A sporting goods store uses a markup rate of 40%. What is the markup on 
a ski suit that costs the store $180? 


A contractor borrowed $100,000 from a credit union for 9 months at an 
annual interest rate of 9%. What is the simple interest due on the loan? 


f 


A computer programmer invested $25,000 in a retirement account that 
pays 6% interest, compounded daily. What is the value of the investment in 
10 years? Use the Compound Interest Table in the Appendix. Round to the 
nearest cent. 


Last year an oil company had earnings of $4.12 per share. This year the 
earnings are $4.73 per share. What is the percent increase in earnings per 
share? Round to the nearest percent. 


The monthly mortgage payment for a condominium is $523.67. The owner 
must pay an annual property tax of $658.32. Find the total monthly pay- 
ment for the mortgage and property tax. 


A used pickup truck is purchased for $14,450. A down payment of 8% is 
made, and the remaining cost is financed for 4 years at an annual interest 
rate of 9%. Find the monthly payment. Use the Monthly Payment Table in 
the Appendix. Round to the nearest cent. 


A fast-food restaurant invested $50,000 in an account that pays 7% annual 
interest compounded quarterly. What is the value of the investment in 
1 year? Use the Compound Interest Table in the Appendix. 


Paula Mason purchased a home for $125,000. The lender requires a down 
payment of 15%. Find the amount of the down payment. 


A plumber bought a truck for $18,500. A state license of $315 and a sales 
tax of 6.25% of the purchase price are required. Find the total cost of the 
sales tax and the license fee. 
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Techno-Center uses a markup rate of 35% on all computer systems. Find 
the selling price of a computer system that costs the store $1540. 


Mien pays a monthly car payment of $122.78. During a month in which 
$25.45 is principal, how much of the payment is interest? 


The manager of the retail store at a ski resort receives a commission of 3% 
on all sales at the alpine shop. Find the total commission received during a 
month in which the shop had $108,000 in sales. 


A suit that regularly costs $235 is on sale for 40% off the regular price. Find 
the sale price. 


Luke had a checking account balance of $1568.45 before writing checks for 
$123.76, $756.45, and $88.77. He then deposited a check for $344.21. Find 
Luke’s current checkbook balance. 


Pros’ Sporting Goods borrowed $30,000 at an annual interest rate of 8% for 
6 months. Find the maturity value of the loan. 


: : : 1 : . ‘ 
A credit union requires a borrower to pay 2> points for a loan. Find the 


origination fee for a $75,000 loan. 


Sixteen ounces of mouthwash cost $3.49. A 33-ounce container of the same 
brand of mouthwash costs $6.99. Which is the better buy? 


The Sweeneys bought a home for $156,000. The family made a 10% down 
payment and financed the remainder with a 30-year loan at an annual 
interest rate of 7%. Find the monthly mortgage payment. Use the Monthly 
Payment Table in the Appendix. Round to the nearest cent. 


Richard Valdez receives $12.60 per hour for working 40 hours a week and 
time and a half for working over 40 hours. Find his total income during a 
week in which he worked 48 hours. 


The business checking account of a donut shop showed a balance of 
$9567.44 before checks of $1023.55, $345.44, and $23.67 were written and 
checks of $555.89 and $135.91 were deposited. Find the current checkbook 
balance. 


The simple interest due on a 4-month loan of $55,000 is $1375. Find the 
monthly payment on the loan. 


A credit card company charges a customer 1.25% per month on the unpaid 
balance of charges on the card. What is the finance charge in a month in 
which the customer has an unpaid balance of $576? 
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eH Chapter Test 


Twenty feet of lumber cost $138.40. What is the cost per foot? 


Which is the more economical purchase: 3 pounds of tomatoes for $7.49 or 
5 pounds of tomatoes for $12.59? 


Red snapper costs $4.15 per pound. Find the cost of 33 pounds, Round to 
the nearest cent. 


An exercise bicycle increased in price from $415 to $498. Find the percent 
increase in the cost of the exercise bicycle. 


A department store uses a 40% markup rate. Find the selling price of a com- 
pact disc player that the store purchased for $215. 


The price of gold dropped from $390 per ounce to $360 per ounce. What 
percent decrease does this amount represent? Round to the nearest tenth of 
a percent. 


af 4 


The price of a video camera dropped from $1120 to $896. What percent 
decrease does this price drop represent? 


A corner hutch with a regular price of $299 is on sale for 30% off the regu- 
lar price. Find the sale price. | 


A box of stationery that regularly sells for $9.50 is on sale for $5.70. Find 
the discount rate. 


A construction company borrowed $75,000 for 4 months at\an annual 
interest rate of 8%. Find the simple interest due on the loan. 


Craig Allen borrowed $25,000 at an annual interest rate of 9.2% for 
9 months. Find the maturity value of the loan. 


A credit card company charges a customer 1.2% per month on the unpaid 
balance of charges on the card. What is the finance charge in a month in 
which the customer has an unpaid balance of $374.95? 


Jorge, whe is self-employed, placed $30,000 in an account that pays Oe 
annual interest compounded quarterly. How much interest was earned in 
10 years? Use the Compound Interest Table in the Appendix. 

A savings and loan institution is offering mortgage loans that have a loan 
origination fee of 2+ points. Find the loan origination fee when a home is 
purchased with a loan of $134,000. 
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A new housing development offers homes with a mortgage of $222,000 for 
25 years at an annual interest rate of 8%. Find the monthly mortgage pay- 
ment. Use the Monthly Payment Table in the Appendix. 


A Chevrolet was purchased for $23,750, and a 20% down payment was 
made. Find the amount financed. 


A rancher purchased an SUV for $23,714 and made a down payment of 
15% of the cost. The balance was financed for 4 years at an annual interest 
rate of 7%. Find the monthly truck payment. Use the Monthly Payment 
Table in the Appendix. 


Shaney receives an hourly wage of $18.40 an hour as an emergency room 
nurse. When called in at night, she receives time and a half. How much 
does Shaney earn in a week when she works 30 hours at normal rates and 
15 hours during the night? 


The business checking account for a pottery store had a balance of $7349.44 
before checks for $1349.67 and $344.12 were written. The store manager 
then made a deposit of $956.60. Find the current checkbook balance. 


Balance the checkbook shown. 


RECORD ALL CHARGES OR CREDITS THAT AFFECT YOUR ACCOUNT 


se BALANCE 
NUMBER |DATE]| DESCRIPTION OF TRANSACTION _ ||PAYMENT/DEBIT V (IF ANY)|| DEPOSIT/CREDIT || $ eae 
) vi © (+) ‘ 
Ftuse Liyment SS YUE 2 $ $ JOE \ 47 
S52 Al 1561 \ O7 
Wi Liyment 762\ 40 7398 | 67 
? : ite 
Groceries 766 | 44 1232| 17 
Cur Liypent 322| #7 909 | dO 
Deposit h2 | 60 1762 | 40 
i ae — 

Credi Cur 413 | 4§ 7348 | 95 
Lharmay 92) 14 7256 | d7 
VE \\ SD) 7764 \ 57 
| Jé|\ 20 7706 | 37 


CHECKING ACCOUNT Monthly Statement 


Account Number: 122-345-1 


Date Transaction Amount Balance 
“ = = 

8/1 OPENING BALANCE 1422.13 
8/3 CHECK lune 708.41 
8/4 DEPOSIT 852.60 1561.01 
8/8 CHECK 166.44 1394.57 
8/8 CHECK 162.40 1232.17 
8/15 DEPOSIT 852.60 2084.77 
8/23 CHECK 72.30 2012.47 
8/24 CHECK 92.14 1920.33 
9/1 CLOSING BALANCE 1920.33 


Convrisht © Houshton Mifflin Companv. All rights reserved. 


a. 


13. 


& Cumulative Review 


Simplify: 12 — (10 — 82? +243 


Find the difference between 12 i and 9=., 


ee eh ea 
Divide: 35 = 17 


Divide: 0.059)3.0792 
Round to the nearest tenth. oe 


ld 


Write “$410 in 8 hours” as a unit rate. 


ae 
Write g 28 4 percent. 


Write 18.2% as a decimal. 


30 is 12% of what? 
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J 


s. 
Add: 33 { AS 4 = 


Find the product of 52 and | =, 


17 ; 
Convert = to a decimal. Round to the nearest 


thousandth. 


; 5 16 
Solve the proportion 3 Taw 


Round to the nearest hundredth. 


Find 6.5% of 420. 


What percent of 20 is 8.4? 


65 is 42% of what? Round to the nearest 
hundredth. 
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: : 3 1 2h 
A series of late-summer storms produced rainfall of 37) 85. and i inches 


during a 3-week period. Find the total rainfall during the 3 weeks. 


The Homer family pays : of its total monthly income for taxes. The family 


has a total monthly income of $4850. Find the amount of their monthly 
income that the Homers pay in taxes. 


In 5 years, the cost of a scientific calculator went from $75 to $30. What is 
the ratio of the decrease in price to the original price? 


A compact car was driven 417.5 miles on 12.5 gallons of gasoline. Find the 
number of miles driven per gallon of gasoline. 


A 14-pound turkey costs $12.96. Find the unit cost. Round to the nearest 
cent. 


Eighty shares of a stock paid a dividend of $112. At the same rate, find the 
dividend on 200 shares of the stock. 


A video camera that regularly sells for $900 is on sale for 20% off the regu- 
lar price. What is the sale price? 


A department store bought a portable disc player for $85 and used a 
markup rate of 40%. Find the selling price of the disc player. 


Sook Kim, an elementary school teacher, received an increase in salary 
from $2800 per month to $3024 per month. Find the percent increase in 
her salary. 


A contractor borrowed $120,000 for 6 months at an annual interest rate of 
10%. How much simple interest is due on the loan? 


A red Ford Mustang was purchased for $26,900, and a down payment of 
$2000 was made. The balance is financed for 3 years at an annual interest 
rate of 9%. Find the monthly payment. Use the Monthly Payment Table in 
the Appendix. Round to the nearest cent. 


A family had a checking account balance of $1846.78. A check of $568.30 
was deposited into the account, and checks of $123.98 and $47.33 were 
written. Find the new checking account balance. 


During one year, Anna Gonzalez spent $840 on gasoline and oil, $520 on 
insurance, $185 on tires, and $432 on repairs. Find the cost per mile to 
drive the car 10,000 miles during the year. Round to the nearest cent. 


A house has a mortgage of $72,000 for 20 years at an annual interest rate 
of 11%. Find the monthly mortgage payment. Use the Monthly Payment 
Table in the Appendix. Round to the nearest cent. 


ee ee eR eee eS | 


es ee 


er 


AMAA RCA AT © SAAS SAEAALO LCOS VOU 


Objectives 


Statistics and 
Chapter Probability 


Section 7.1 


A To read a pictograph : 
B To read a circle graph 


Section 7.2 
A To read a bar graph 


B To read a broken-line graph 

Section 7.3 

A To read a histogram 

B To read a frequency polygon F 

Section 7-4 When business people use graphs during presentations, the 

A To find the mean, median, and mode of a information they present is often more easily understood and 
distribution evaluated. Data displays, such as circle graphs and bar 

B_ To draw a box-and-whiskers plot graphs, are used to assist us in analyzing a lot of information 


at one time because,they condense all data into a single 
figure. Line graphs, like the one shown here and in the 

A To calculate the probability of simple events examples on page 298, provide the advantage of illustrating 
the trend of data over time. 


Section 7.5 


Cet Need help? For on-line student resources, such 


YA as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


—— 
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Bill- elated care Peeiied for 49 billion of the 102 billion pieces of first- 
class mail handled by the U.S. Postal Service during a recent year. (Source: 
USPS) What percent of the pieces of first-class handled by the U.S. Postal 
Service was bill-related mail? Round to the nearest tenth of a percent. 


_ The table at the right shows the estimated costs of funding an education at 


* : ee public college. Between which two enrollment years is the increase in cost 
greatest? What is the increase between these two years? 


. During the 1924 Summer Olympics in Paris, France, the United States won 


45 gold medals, 27 silver medals, and 27 bronze medals. (Source: The Ulti- 


mate Book of Sports Lists) 


a. Find the ratio of gold medals won by the United States to silver medals 


“Tr 
ce &* 


oe eke 


won by the United States during the 1924 Summer Olympics. Write the 
ratio as a fraction in simplest form. 


b. Find the ratio of silver medals won by the United States to bronze 
medals won by the United States during the 1924 Summer Olympics. 
Write the ratio using a colon. 


_ The table below shows the number of television viewers, in millions, who 
watch pay-cable channels, such as HBO and Showtime, each night of the 
_ week. (Source: Neilsen Media Research analyzed by Initiative Media North 
ps 


See eae? ae HER 
ae j 
Ta 3.9 oe inReeaare 
a. Arrange the numbers in the table from smallest to largest. 
b. Find the average number of viewers per night. 


Approximately 90,000 women serve in the U.S. military. Five percent of these 

women serve in the Marine Corps. (Source: U.S. Department of Defense) 

a. Approximately how many women are in the Marine Corps? 

b. What fractional amount of women in the military are in the Marine 
Corps? 


occurred, how many first cousins do I have? 


Pomme reer eres ree er essere eee eeaseeseseseeeeeneeeseseres 


Source: The College Board's 
Annual Survey of Colleges 


I have 2 brothers and 1 sister. My father’s parents have 10 grandchildren. 
My mother’s parents have 11 grandchildren. If no divorces or remarriages 
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Pictographs and Circle Graphs 
To read a pictograph em | @ 


Statistics is the branch of mathematics concerned with data, or numerical 
information. Graphs are displays that provide a pictorial representation of data. 
The advantage of graphs is that they present information in a way that is easily 
read. The disadvantage of graphs is that they can be misleading. (See “Projects 
and Group Activities” at the end of this chapter.) 


A pictograph uses symbols to represent information. The pictograph in Fig- 
ure | represents the net worth of America’s richest billionaires. Each symbol rep- 
resents ten billion dollars. 


Net Worth (in tens of billions of dollars) 
Bil) Gates Kahl hillzgy iby heeding, Miley MEd 
‘ Larry Ellison KLlgngy inthe hilt zy, hdl yy kil gy 
Warren Buffet <ezy tiling tip 
Paul Allen Kikzy idly bedi 
S. Robson Walton hilly “ay 


Figure 1 Net worth of America’s richest billionaires 


Source: Forbes 


From the pictograph, we can determine that Bil] Gates has the greatest net worth. 
Paul Allen’s het worth is $10 billion more than S. Robson Walton’s net worth. 


fata = The pictograph in Figure 2 represents the responses of 600 young 
Americans when asked what they would like to have with them on a 
desert island. “Books” was the response of what percent of the respondents? 


\ 
\ 
\ 


Strategy ell ea ao 
Use the basic percent equation. The base aad NR 1d eal HET 
is 600 (the total number of responses), Barents. 0 9 7 2h oe 
and the amount vis 90 (the number Computer A At AE 7 
responding “Books”). mm 
Books | i be 
Solution 4 
Percent base = amount L. = 30 responses 
n X 600 = 90 Figure 2 What 600 young Americans want 
on a desert island 
See =O Source: Time, June 30, 1997 


n=0.15 


15% of the respondents wanted books on a desert island. 
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The pictograph in Figure 3 shows the num- 
ber of new cellular phones purchased in a 
particular city during a 4-month period. 


The ratio of the number of cellular phones 
purchased in March to the number pur- 


chased in January is 


3000 2 


4500 3 


Cee eee meee eee ees e eee eee ee oes e eee eee FSH HHHEHHEHHEHEHHE HEH HTH HEHE HEHEHE HHH HEHEHE OEE EH HEHEHE EHH HOHE HEHE EHH HEE HEE EHH ETE 


_Example 1 

Use Figure 3 to find the total number of 
cellular phones purchased during the 
4-month period. 


Strategy 
To find the total number of cellular phones 
purchased in the 4-month period: 


e Read the pictograph to determine the 
number of cellular phones purchased each 
month. 

e Add the four numbers. 


Solution 

Purchases for January: 4500 
Purchases for February: 3500 
Purchases for March: 3000 
Purchases for April: 1500 


Total purchases for the 4-month period: 


4,500 
3,500 
3,000 
p00 


12,500 


There were 12,500 cellular phones purchased 
in the 4-month period. 


Figure 3 Monthly cellular phone 
purchases 


You Try It 1 

According to Figure 3, the number of cellular 
phones purchased in March represents what 
percent of the total number of cellular phones 
purchased in that city during that 4-month 
period? 


Your strategy 


Your solution 


Solution on pp. S18-S19 
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Objective B To read a circle graph ae | © 


TAKE NOTE 
One quadrillion is 
1,000,000,000,000,000. 


newable energy includes 
hydroelectric power, solar 
energy, wood burning, and 
wind energy. 


A circle graph represents data by the size of the sectors. 


The circle graph in Figure 4 shows the consumption of energy sources in 

the United States during a recent year. The complete circle graph repre- 
sents the total amount of energy consumed, 94.4 quadrillion Btu. Each sector of 
the circle represents the consumption of energy from a different source. 


To find the percent of the total energy consumed Nuclear power — Renewable sources 
that originated from nuclear power, solve the 
basic percent equation for percent. The base 
is 94.4 quadrillion Btu, and the amount is 
7.2 quadrillion Btu. 


Percent * base = amount 


nX 94.4=7.2 
n= 7.2 + 94.4 
‘n = 0.076 Figure 4 Annual energy 


consumption in quadrillion Btu in 


f 
the United States 
i¢ > q - 7 £ > ‘~ 0, O) 7 
To the nearest tenth of a percent, 7.6% of the ico? The Wo Ai 


energy consumed originated from nuclear Book of Facts 2000 
power. a * 


The circle graph in Figure 5 shows what percents of the $17.8 billion that 

the top’25 companies in the United States spent for national advertising in 
one year went to the various advertising media. The complete circle represents 
100% of all the money spent by these companies. Each sector of the graph rep- 
resents the percent of the total spent for a particular medium. 


™ According to Figure 5, how much money was Radio 
spent for magazine advertising? Round to a ee aioe 
the nearest hundred million dollars. 
Newspapers 
Strategy 
Use the basic percent equation. The base is 
$17.8 billion, and the percent is 16%. 


Solution 


Percent X base = amount 

0.16 * 17.8 
2.848 =n 

2.848 billion = 2,848,000,000 


Figure 5 Distribution of advertising 
dollars for 25 companies 
Source: Interep research 


| 
x 


To the nearest hundred million, the amount 
spent for magazine advertising was 
$2,800,000,000. 
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m) The circle graph in Figure 6 shows typical 
annual expenses of owning, operating, 
and financing a new car. Use this figure for 
Example 2 and You Try It 2. 


Fuel $700 
natraee A 
$500 


Insurance 
\ $1400 


Payments 
$3400 


Figure 6 Annual expenses of $6000 for 
owning, operating, and financing a car 
Source: Based on data from IntelliChoice 


q eee ese eee eee reo e eee essere reo ee essere s eee eeereeeeeeeeeee 


: Example 2 
Use Figure 6 to find the ratio of the annual 
insurance expense to the total annual cost of 
the car. 


Strategy 
To find the ratio: 


e Locate the annual insurance expense in the 
circle graph. 

e Write in simplest form the ratio of the 
annual insurance expense to the total annual 
cost of operating the car. 


Solution 
Annual insurance expense: $1400 


1400 7 
6000 30 


Sea ys 
Sle ORS 
The ratio is a 


| Example 3 
Use Figure 7 to find the employee's take-home 


pay. 

Strategy 

To find the take-home pay: 

e Locate the percent of the distribution that is 
take-home pay. 

e Solve the basic percent equation for amount. 

Solution 

Take-home pay: 54% 


Percent X base = amount 
054-56 2900 = 
1566 =n 


The employee's take-home pay is $1566. 


eee eee se sere ees eee ere eee eres eee see eeseeeeeeeeeseeneeooe 


The circle graph in Figure 7 shows the 
distribution of an employee’s gross monthly 
income. Use this figure for Example 3 and You 
Try It 3. 


State 
income tax 
Medical/dental 3% Disability insurance 
insurance 
Union dues 


Retirement 
and 
Social 
Security 


Federal 
income tax 


Figure 7 Distribution of gross monthly 
income of $2900 
TF 


% eee eer ee wee eee eee ee eee eee ee eee ee eeewHeeeereeeeeeeeeeeee 


“You Try It 2 
Use Figure 6 to find the ratio of the annual 
cost of fuel to the annual cost of maintenance. 


Your strategy 


Your solution 


eee eee reer eee es eee eee rer ese neeereeeeereneeeeeseeeneeeses 


Use Figure 7 to find the amount paid for 
medical/dental insurance. 


Your strategy 


Your solution 


Solutions on p. S19 
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=) The pictograph in Figure 8 shows the approximate 
» gross revenues in the United States from four Walt 
Disney animated movies. 


1. Find the total gross revenues from the four movies. 


Beauty and the Beast boy, 


The Lion King big 


Aladdin On 
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2. Find the ratio of the gross revenue of Beauty and 
the Beast to the gross revenue of The Hunchback of 
Notre Dame. 


3. Find the percent of the total gross revenue that was 
earned by The Lion King. 


The pictograph in Figure 9 is based on a 
survey of adults who were asked whether 
they agreed with each statement. * 


Humanity should explore planets 


4. Find the ratio of the number of people who 
agree that space exploration impacts‘ daily 
life to the number of people who agree that 
space will be colonized in their lifetime. 


5. How many more people agreed that human- 
ity should explore planets than agreed that 
space exploration impacts daily life? 


6. Is the number of people who said they would 
travel in space more than twice the number 
of people who agreed that space would be 
colonized in their lifetime? 


2 The pictograph in Figure 10 is based on a survey of 
children aged 7 through 12. The percent of children’s 
responses to the survey are shown. Assume that 500 children 


were surveyed. 


7. Find the number of children who said they hid vegetables 
under a napkin. 


8. What is the difference between the number of children who 
fed vegetables to the dog and the number who dropped 


them on the floor? 


9. Were the responses given in the graph the only responses 


2, given by the children? Explain your answer. 


The Hunchback g4 4 
of Notre Dame ~“Y ~Y 


by $50 million 


Source: wwwworldboxoffice.com 


Figure 8 Gross revenues of four Walt Disney animated 
movies 


Space exploration impacts daily life hh hhth)hh 
Given a chance, \'d travel in space VA A A. pe 
Space will be colonized in my lifetime A vA 


v4 = 100 people 


Figure 9 Number of adults who agree with the statement 


Hide vegetables under napkin 


Feed them to the dog 


Hide vegetables under 
something else on the plate 


Drop vegeta bles on the floor 


Source: Opinion Research for Space Day Partners 


i i 
~ 28 
- 


g =10% 


Figure 10 How children try to hide vegetables 


Source: Strategic Consulting and Research for 


Del Monte 
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Objective B 


An accounting major recorded the number of units required in 
each discipline to graduate with a degree in accounting. The results 
are shown in the circle graph in Figure 11. 


10. How many units are required to graduate with a degree in 
accounting? 


11. What is the ratio of the number of units in finance to the 
number of units in accounting? 


12. What percent of the units required to graduate are taken in 
accounting? Round to the nearest tenth of a percent. 


13. What percent of the units required to graduate are taken in 
mathematics? Round to the nearest tenth of a percent. 


The circle graph in Figure 12 shows the result of a survey in which 
people were asked, “What bothers you most about movie theaters?” 


14. a. What complaint was mentioned the most often? 
b. What complaint was mentioned the least often? 


15. How many people were surveyed? 


16. What is the ratio of the number of people responding “Dirty 
floors” to the number responding “High ticket prices”? 


17. What percent of the respondents said that people talking 
bothered them most? 


Science 
\ 
English 


Figure 11 Number of units required to 
graduate with an accounting degree 


y , High 
/ ticket prices 
33 


High 
food prices 
au 


Figure 12 Distribution of responses in a 
survey 
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The circle graph in Figure 13 shows the breakdown of the approxi- 
mately $3,100,000,000 that Americans spent on home video game 
equipment in one year. 


18. Find the amount of money spent on TV game machines. 


Accessories 


Portable game 
machines 


19. Find the amount of money spent on portable game machines. 


20. What fractional a 
ae pe amount of the total money spent was spent on Figure 13 Percents of $3,100,000,000 
ACCESSOTIES : spent annually on home video games 


Source: The NPD Group, Toy 
Manufacturers of America 


a 


21. Is the amount spent for TV game machines more than three times 
the amount spent for portable game machines? 


2 The circle graph in Figure 14 shows a breakdown, according to 
~ age, of the homeless in America. 


22. What age group represents the largest segment of the homeless 
population? 


Over 54 Under 25 
12% 


23. Is the number of homeless who are aged 25 to 34 more or less 
than twice the number who are under the age of 25? 


Figure 14 Ages of the homeless in 
America 


Source: The Department of Housing 
and Urban Development 


24. What percent of the homeless population is under the age of 35? 


25. Onaverage, how many of every 100,000 homeless people in Amer- 
ica are over the age of 54? 
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30. 
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The circle graph in Figure 15 shows the land area of each of 
the seven continents in square miles. 


Find the total land area of the seven continents. 


How much larger is North America than South America? 


What percent of the total land area is the land area of Asia? 
Round to the nearest tenth of a percent. 


What percent of the total land area is the land area of Aus- 
tralia? Round to the nearest tenth of a percent. 


The circle graph in Figure 16 shows the average percent 
distribution of a family’s income of $34,000 per year. 


How much of the family’s income was spent on food? 


How much of the family’s income was spent on enter- 
tainment? 


How much more of the family’s income was spent on 
medical needs than was spent on clothing? 


Transportation 


Australia 
2,970,000 


\ 


Europe 
4,060,000 


j ‘Antarctica 
£ 5,100,000 
ee 
| South America = 
6,870,000 oz 
fe a2 ae 


ie North i Africa 


America | 11,670,000 
9,420,000 


= 


Figure 15 Land area of the seven continents 
(in square miles) 


Asia 
17,150,000 


Clothing 


Ww 


Entertainment \ 


Medical ha 


Housing 


32% 


| Food 


15% 


< 


Figure 16 Average percent distribution of a 
family’s income 


Was the amount spent for housing more than twice the Source: Consumer Expenditure Survey for the 
amount spent for food? Bureau of Labor Statistics 


APPLYING THE CONCEPTS 


34._ a. What are the advantages of presenting data in the form of 


. a pictograph? 


“4 b. What are the disadvantages? 


35. The circle graph at the right shows a couple's expenditures last 
4 month. Write two observations about this couple's expenses. 


Entertainment 


Transportation 
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Objective A 


nterest 


graph appeared in 
k The 

and Political Atlas. 
The author, William Playfair 
(1759-1823), was a pioneer in 
the use of graphical displays. 


TAKE NOTE 


The bar for athletic 

_ females is halfway 
between the marks for 50 
and 60. Therefore, we 
estimate that the lung 
capacity is halfway 
between these two 
numbers, at 55. 


Example 


Section 7.2 / Bar Graphs and Broken-Line Graphs 


Bar Graphs and 
Broken-Line Graphs 


To read a bar graph a 
*) A bar graph represents data by the 
height of the bars. The bar graph 
in Figure 17 shows temperature data 
recorded for Cincinnati, Ohio, for the 
months March through November. For 
each month, the height of the bar indi- 
cates the normal! daily high temperature 
during that month. The jagged line near 
the bottom of the graph indicates 


that the vertical scale is missing the 
numbers between 0 and 50. « 


The daily high temperature in Septem- 
ber was 78°F: Because the bar for July is 
the tallest, the daily high temperature 
was highest in July. 


A double-bar graph is used to 
display data for purposes of com- 
parison. The double-bar graph in 
Figure 18 shows the lung capacity 
of inactive, versus that of athletic, 
45-year-olds. 


Lung Capacity 


The Jung capacity of an athletic 
female is 55 milliliters of oxygen 
per kilogram of body weight per 
minute. 
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Temperature (°F) 


A$ ON 
Months from March to November 


MAM 3. 3 


Figure 17 Daily high temperatures in Cincinnati, 
Ohio 


Source: U.S. Weather Bureau 


_ Ss Inactive 
| Athletic 


Females 


Males 


Figure 18 Lung capacity (in milliliters of oxygen per 


kilogram of body weight per minute) 


You Try It 1 


ee ee ee Ae ee a Oe ORO AOC P EEL OL SME APD OCIA LEE ALO CLEIOCAAE ROFL ESOL ERT CEE SESS Oe 


What is the ratio of the lung capacity of an 
inactive male to that of an athletic male? 


Strategy 
To write the ratio: 


* Read the graph to find the lung capacity of 


an inactive male and of an athletic male. 
* Write the ratio in simplest form. 


Solution 
Lung capacity of inactive male: 30 
Lung capacity of athletic male: 60 


30 _1 
60 2 
The ratio is. 


2 


What is the ratio of the lung capacity of an 
inactive female to that of an athletic female? 


Your strategy 


Your solution 


Solution on p. S19 
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Objective B To read a broken-line graph & 


A broken-line graph represents data by 
the position of the lines. It is used to show 
trends. 


The broken-line graph in Figure 19 shows 
the effect of inflation on the value of a 
$100,000 life insurance policy. The height 
of each dot indicates the value of the 
policy. 


After 10 years, the purchasing power of 
the $100,000 has decreased to approxi- 
mately $60,000. 


$100,000 


$80,000 


$60,000 


Value 


$40,000 |— 


$20,000 


| 
0 
; 0 5 10 15 


Years 


Figure 19 Effect of inflation on the 
value of a $100,000 life insurance 


policy 


Two broken-line graphs are often shown in the same figure for comparison. Fig- 
ure 20 shows the net incomes of two software companies, Math Associates and 


MatheMentors, before their merger. 


Several things can be determined from 
the graph: 


The net income for Math Associates in 
2004 was $12 million. 


The net income for MatheMentors 
declined from 2000 to 2001. 


Math Associates 
MatheMentors 


The net income for Math Associates 
increased for each year shown. 


Income (in millions of $) 


Figure 20 Net incomes of Math Associates 
and MatheMentors 


2 Aiello) © we 0 0) 0.4) 6 eles ¢ 076) 0 6 e 1c oe @ (00) 60 0.6 € 0.6) 010)0 0 16 OeKelele.e e166) 00 6 0 6 0 ome 00 0.06 0) © te 6 & 66.6 0 6 gee le =e ule © 6 4. ¢ 2 6 bie 9 618) e.6 = elevs ellel a: bie) ei sl enernle 


Example 2 

Use Figure 20 to approximate the difference 
between the net income of Math Associates 
and that of MatheMentors in 2002. 


Strategy 
To write the difference: 


e Read the line graph to determine the net 
income of Math Associates and that of 
MatheMentors in 2002. 

e Subtract to find the difference. 


Solution 

Net income for Math Associates: $5 million 
Net income for MatheMentors: $2 million 
5 2 = 3 

The difference between the net incomes in 
2002 was $3 million. 


You Try It 2 

Use Figure 20 to determine between which two 
years the net income of Math Associates 
increased the most. 


Your strategy 


Your solution 


Solution on p. S19 
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7.2 


Objective A 


Section 7.2 / Bar Graphs and Broken-Line Graphs 


Exercises 


The bar graph in Figure 21 shows the regions in which 
all the passenger cars were produced during a recent 


How many passenger cars were produced worldwide? 


What is the difference between the number of passen- 
ger cars produced in Western Europe and the number 
produced in North America? 


What percent of the passenger cars were produced in 
Asia? Round to the nearest percent. 


The double-bar graph in Figure 22 shows the fuel effi- 
ciency of four vehicles, as rated by the Environmental 


Protection Agency. They are among the most fuel-efficient 
2000 model-year cars for city and highway mileage. 


4. 


) 


Is the fuel efficiency of the Chevrolet Metro greater on 
the highway or in city driving? 


Approximately how many more miles per gallon does 
the Honda Insight get while traveling on the highway 
than in the city? 


Estimate the difference between the fuel efficiency of 
the Honda Insight in city driving and the fuel efficiency 
of the VW Beetle in city driving. 


The double-bar graph in Figure 23 shows maximum 
salaries for police officers in selected cities and the cor- 


responding maximum salaries for officers in the suburbs of 


that city. 


10. 


Estimate the difference between the maximum salaries 
of police officers in the suburbs of New York City and 


in the city of New York. 


Is there a city for which the maximum salary of a 
police officer in the city is greater than the salary in 
the suburbs? 


For which city is the difference between the maximum 
salary in the suburbs and that in the city the greatest? 


Of the cities shown on the graph, which city has the low- 
est maximum salary for police officers in the suburbs? 
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Western Europe | 


Asia 


Eastern Europe/ | 
Russia | 


Latin America } 


0 3S 6 Y 12 15 


Cars produced (in millions) 


Figure 21 Number of passenger cars produced 
(in a recent year) 
Source: Reprinted with permission. 
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Figure 22 Fuel efficiency ratings 
Source: Environmental Protection Agency 
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Figure 23 Maximum salaries of police officers 
in the city and the suburbs 
Source: USA Today 
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Objective B 


“§, The broken-line graph in Figure 24 shows the average 
eS monthly snowfall during ski season around Aspen, 
Colorado. 


11. What is the average snowfall during January? 
12. During which month is the snowfall the greatest? 


13. What is the total average snowfall during March and 
April? 


14. Find the ratio of the average snowfall in November to 
the average snowfall in December. 


% The double-broken-line graph in Figure 25 shows the 
number of calories per day that should be consumed by 
women and men in various age groups. 


15. What is the difference between the number of calories 
recommended for men and the number recommended 
for women 19-22 years of age? 


16. People of what age and gender have the lowest recom- 
mended number of calories? 


17. Find the ratio of the number of calories recommended 
for women 15 to 18 years old to the number recom- 
mended for women 51 to 74 years old. 


APPLYING THE CONCEPTS 


=) The graph in Figure 26 shows the amount of money, in 
billions of dollars, spent by the United States govern- 
ment for drug prevention in the 1990s. 


18. Create a table that shows the total amount spent for for- 
eign and domestic aid for each year from 1991 to 1999. 


19. Create a table that shows the difference between the 
amount spent for foreign and for domestic aid in each 
year from 1991 to 1999. 


Inches of Snowfall 


[a at Ts Te sets as i 


| | | | |d- S| See 
Oct Nov Dec Jan Feb Mar Apr 


Figure 24 Average snowfall in Aspen, 
Colorado 
Source: Weather America, by Alfred Garwood 


Calories 


2000 


1500 


11-14 15-18 19-22 23-50 51-74 75+ 


Figure 25 Recommended number of calories per day 
for women and men 


Source: Numbers, by Andrea Sutcliffe 


(HarperCollins) 
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Figure 26 Aid provided by the U.S. 
government for drug prevention 


Source: Reprinted by permission of the 
San Diego Union-Tribune. 
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Histograms and 
Frequency Polygons 


/ a 3 
Objective A To read a histogram & 79) ey 


A research group measured the fuel usage of 92 cars. The results are recorded in 
the histogram in Figure 27. A histogram is a special type of bar graph. The width 
of each bar corresponds to a range of numbers called a class interval. The 
height of each bar corresponds to the number of occurrences of data in each 
class interval and is called the class frequency. 


Class 5 
Class Intervals Frequencies 2 90 fa 
(miles per gallon) (number of cars) S re Be 
18-20 12 ; 
20-22 19 |g 
22-94 - Arn Z Sie 
24-26 17 AL: : 
26-28 * 15 is 20 ad2e De os SIO 
28-30- 5 Miles per Gallon 


Figure 27 
Twenty-fourcars get between 22 and 24 miles per gallon. 


A precision tool company has 85 employ- 
ees. Their hourly wages are recorded in 


the histogram in Figure 28. F a 
eee) 
The ratio of the number of employees ee 
whose hourly wage is between $14 and ; 
$16 to the total number of employees $8 $10 $12 $14 $16 $18 $20 $22 
17 employees __ | Hourly Wage 
85 employees 5° Figure 28 
Example 1 You Try It 1 ' 
Use Figure 28 to find the number of employees Use Figure 28 to find the number of employees 
whose hourly wage is between $16 and $20. whose hourly wage is between $10 and $14. 
Strategy Your strategy 
To find the number of employees: 
e Read the histogram to find the number of 
employees whose hourly wage is between 
$16 and $18 and the number whose hourly 
wage is between $18 and $20. P 
e Add the two numbers. 
Solution Your solution 
Number whose wage is between $16 and $18: 
20; between $18 and $20: 14 
20 + 14 = 34 
34 employees have an hourly wage between 
$16 and $20. Solution on p. S19 
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Objective B To read a frequency polygon & 


The speeds of 70 cars on a highway were measured by radar. The results are 
recorded in the frequency polygon in Figure 29. A frequency polygon is a graph 
that displays information in a manner similar to a histogram. A dot is placed 
above the center of each class interval at a height corresponding to that class's 
frequency. The dots are then connected to form a broken-line graph. The center 
of a class interval is called the class midpoint. 


Class Inteval 
(miles per hour) 


30-40 
40-50 
50-60 
60-70 
70-80 


Class 
Midpoint 


Class 
Frequency 


7 
13 
25 
21 

4 


Number of Cars 


35 45 55 65 75 


Miles per Hour 


Twenty-five cars were traveling between 50 Figure 29 
and 60 miles per hour. 


“@ The per capita incomes in a recent 
year for the 50 states are recorded in 

the frequency polygon in Figure 30. 

The number of states with a per capita 

income between $22,000 and $26,000 is 20. 


eee ee ee meme eee ee eee eee eee eeeeeeeeeeeeeeereeees 


Example 2 

According to Figure 30, what percent of the 
states have a per capita income between 
$22,000 and $26,000? 


Strategy 

To find the percent, solve the basic percent 
equation for percent. The base is 50. The 
amount is 20. 


Solution 
Percent X base = amount 
n X 50 = 20 
n = 20+ 50 
n= 0.4 


40% of the states have a per capita income 
between $22,000 and $26,000. 


ee ee eeene 


20) = 
2 15 
D 
SG 
3 
= 
es 
0 | 
18 22~— 26 S50) SS4aess 
* Per Capita Income 
(in thousands of dollars) 
Figure 30 


Source: Department of Commerce 


eee eee eee rere eee ee eeeereereeereseeeeeereeeeeeeeeeesees 


You Try It 2 

Use Figure 30 to find the ratio of the number 
of states with a per capita income between 
$18,000 and $22,000 to the number with a per 
capita income between $26,000 and $30,000. 


Your strategy 


Your solution 


Solution on p. S20 
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7.3 Exercises 


Objective A 


_ The annual tuition for undergraduate college students 

attending four-year institutions varies depending on the col- 

lege. The histogram in Figure 31 shows the tuition amounts for a 

representative sample of 120 students from various parts of the 
United States. 


— 


. How many students have a tuition that is between $3000 and 
$6000 per year? 


2. What is the ratio of the number of students whose tuition is 
between $9000 per year and $12,000 per year to the total 
number of students represented? 


3. How many students pay more than $12,000 annually for 
tuition? 


4. What percent of the total number of students spend less than 
$6000 annually? 


Pi 
# 


Q The histogram in Figure 32 is based on data from the Ameri- 
can Automobile Manufacturers Association. It shows the 
ages of a sample of 1000 cars in a typical city in the United States. 


? 


5. How many cars are between 6 and 12 years old? 


6. Find the ratio of the number of cars between 12 and 15 years 
old to the total number of cars. 


7. Find the number of cars more than 12 years old. 


8. Find the percent of cars that are less than 9 years old. 


2 According to a Maritz AmeriPoll, the average U.S. adult goes 
> toa shopping mall about two times a month. The histogram 
shows the average time 100 adults spend in the mall per trip. 


9. Find the number of adults who spend between 1 and 2 hours 
at the mall. 


10. Find the number of adults who spend between 3 and 4 hours 
at the mall. 


11. What percent of the adults spend less than 1 hour at the mall? 


12. What percent of the adults spend 5 or more hours at the mall? 


Number of Students 


z 6 ) 12 15 18 


Tuition (in thousands of $) 


Figure 31 


Source: Educational Testing Service 


250 


200 


uw 
o 


=>) 
oO 


Number of Cars 


50 


12 15 18 


3 6 o) 
Age of Cars (in years) 


Figure 32 


Source: American Automobile 
Manufacturers Association 


Number of People 


AERSCUS RARER CORSE SLE 


Under 1-2 3-4 5 or more 
}hour hours hours hours 


Hours Spent per Trip to the Mall 


Figure 33 


Source: Maritz AmeriPoll 
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Objective B 


The frequency polygon in Figure 34 shows the finishing 
times of the entrants in the University & College Women’s 


Distance Medley Relay Finals at the Drake Relays in April 2000. 


Ls 


14. 


is: 


How many teams competed in the relay finals? 


How many teams completed the relay in more than 12 
minutes? 


What percent of the teams completed the relay in less 
than 12 minutes? Round to the nearest tenth of a percent. 


The frequency polygon in Figure 35 is based on data from a 
Gallup poll survey of 74 people who purchased lottery tickets. 


16. 


re 


18. 


How many people purchased between | and 10 tickets? 


What percent of the people purchased between 20 and 
30 tickets each month? Round to the nearest tenth of a 
percent. 


What percent of the people purchased more than 10 tick- 
ets each month? Round to the nearest tenth of a percent. 


Is it possible to determine from the graph how many peo- 
ple purchased 15 lottery tickets? Explain. 


The frequency polygon in Figure 36 shows the distribution 
of scores of the approximately 1,080,000 students who 


took an SAT exam. 


20. 


21. 


How many students scored between 1200 and 1400 on the 
exam? 


What percent of the number of students who took the 
exam scored between 800 and 1000? Round to the nearest 
tenth of a percent. 


How many students scored below 1000? 


How many students scored above 800? 


APPLYING THE CONCEPTS 


24. Write a paragraph explaining the difference between a 
© histogram and a bar graph. 
a | 


@ 25. In your own words, describe a frequency table. 


Number of Entrants 


11 11.5 12 12.5 13 
Time (in minutes) 


Figure 34 


50 
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Figure 36 


Source: Educational Testing Service 
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Statistical Measures 
To find the mean, median, and mode of a distribution Q 


The average score on the math portion of the SAT was 432. The EPA estimates 
that a 2001 Ford Escort averages 35 miles per gallon on the highway. The aver- 
age rainfall for portions of Kauai is 350 inches per year. Each of these statements 
uses one number to describe an entire collection of numbers. Such a number is 
called an average. 


In statistics there are various ways to calculate an average. Three of the most 
common—mean, median, and mode—are discussed here. 


An automotive engineer tests the miles-per-gallon ratings of 15 cars and records 
the results as follows: 


’ PD AtiVIC yt 15 CnrKre 

It : JD Cars 
IS 5 pi FC 24 Gh oA “ 2¢ 24 ae 2 
a LL af LJ IJ he 7 Ys VLR) £0 £4 DF nf IL Lo 


The mean of the data is the sum of the measurements divided by the number of 
measurements. The symbol for the mean is x. 


Formula for the Mean 
, —_ sum of the data values 


number of data values 


To find the mean for the data above, add the numbers and then divide by 15. 


pais 222 Pod 25 F390 0 a ek ot DE eee 
15\ 


af 


The mean number of miles per gallon for the 15 cars tested was 28 miles per 


gallon. 


The mean is one of the most frequently computed averages. It is the one that is 
commonly used to calculate a student's performance in a class. 


=» The test scores for a student taking American history were 78, 82, 91, 87, and 
93. What was the mean score for this student? 


Strategy 

To find the mean, divide the sum of the test scores by 5, the number of scores. 
Solution 

pen ee pee AS. — S8Ls og 


) a 


The mean score for the history student was 86.2. 
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The median of data is the number that separates the data into two equal parts 
when the numbers are arranged from smallest to largest (or from largest to 
smallest). There is an equal number of values above the median and below the 
median. 


To find the median of a set of numbers, first arrange the numbers from smallest 
to largest. The median is the number in the middle. 


The result of arranging the miles-per-gallon ratings given on the previous page 
from smallest to largest is shown below. 


2122) 22 258-25 . 25.265 21. 28.29) 51 Beets oe 


SSE ES SE 4 ee 
7 values below Middienumbes 7 values above 
the median Median the median 


The median is 27 miles per gallon. 


If data contain an even number of values, the median is the mean of the two 
middle numbers. 


™ The selling prices of the last six homes sold by a real estate agent were 
$175,000, $150,000, $250,000, $130,000, $245,000, and $190,000. Find the 
median selling price of these homes. 


Strategy 
To find the median, arrange the numbers from smallest to largest. Because 
there is an even number of values, the median is the mean of the two middle 


numbers. 
Solution ; 
130,000 150,000 175,000 190,000 245,000 250,000 
SS 
Middle 2 numbers 
175,000 + 190,000 
Median = = 182,500 


5 


The median selling price was $182,500. 


The mode of a set of numbers is the value that occurs most frequently. If a set of 
numbers has no number occurring more than once, then the data have no mode. 


Here again are the data for the gasoline mileage ratings of 15 cars. 


25s 22 TL OG RS RB 2S eS "BB | ae SN A A Wes Dias 


25 is the number that occurs most frequently. 


The mode is 25 miles per gallon. 

1 Be; 
Note from the miles-per-gallon example that the mean, median, and mod’ may 
be different. 
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Ce ee 
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Example 1 You Try It 1 
Twenty students were asked the number of The amounts spent by 12 customers at a 
units in which they were enrolled. The McDonald's restaurant were as follows: 


responses were as follows: 


Find the mean amount spent by these 


to the mean number of units taken by these customers. Round to the nearest cent. 
students. 


Strategy 
To find the mean number of units: 


* Find the sum of the 20 numbers. 
* Divide the sum by 20. 


Your strategy 


Solution Your solution 
15+ 12+13+15+17+18+13+20+9+ 


16+ 144+10+15+12+174 16+6+ 


14+ 15+12=279 , 
ee ed 
7-22 - 13.95 


ae 2 You Try It 2 
The starting hourly wages for an apprentice The amounts of weight lost, in pounds, by 
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electrician for six different work locations are 
$10.90, $11.25, $10.10, $11.08, $11.56, and 


$10.55. Find the median starting hourly wage. 


Strategy 
To find the median starting hourly wage: 


* Arrange the numbers from smallest to 
largest. 

* Because there is an even number of values, 
the median is the mean of the two middle 
numbers. 


Solution 
10.10, 10.55, 10.90, 11.08, 11.25, 11.56 


10.90 + 11.08 
Z 


The median starting hourly wage is $10.99. 


Median = = 10.99 


10 participants in a 6-month weight-reduction 
program were 22, 16, 31, 14, 27, 16, 29, 31, 40, 
and 10. Find the median weight loss for these 

participants. 


Your strategy 


Your solution 


Solutions on p. S20 
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Objective B To draw a box-and-whiskers plot 


Recall from the last objective that an average is one number that helps to describe 
all the numbers in a set of data. For example, we know from the statement 


The average annual snowfall in Erie, Pennsylvania, is 85 inches. 


that Erie gets a lot of snow each winter. 


Now look at these two statements. 


The average annual temperature in San Francisco, California, is 57°. 
The average annual temperature in St. Louis, Missouri, is 57°. 


The average annual temperature in both cities is the same. However, we do not 
expect the climate in St. Louis to be like San Francisco's climate. Although both 
cities have the same average annual temperature, their temperature ranges dif- 
fer. In fact, the difference between the average monthly high temperatures in July 
and January in San Francisco is 14°, whereas the difference between the average 
monthly high temperatures in July and January in St. Louis is 50°. 


Note that for this example, a single number (the average annual temperature) 
does not provide us with a very complete picture of the climate of either of these 
two cities. 


One method used to picture an entire set of data is a box-and-whiskers plot. To 
prepare a box-and-whiskers plot, we begin by separating a set of data into four 
parts, called quartiles. We will illustrate this by using the average monthly high 
temperatures for St. Louis, in degrees Fahrenheit. These are listed below from 
January through December. 


rea ots a es ee 


a 


Source: The Weather Channel 


First list the numbers in order from smallest to largest and determine the 
median. 


aoe a ar ast ose 2 ge Wei) ase eee oar faves 


mee 


Median = 74 


Now find the median of the data values below the median. The median of the 
data values below the median is called the first quartile, symbolized by Q,. Also 
find the median of the data values above the median. The median of the data val- 
ues above the median is called the third quartile, symbolized by Q 


3: 


k—— 3 values ———_>k— 3 values ———>——— 3 values ———_>k— 3 values ——— 


poe a ars ne se ra gee) ste Veen ligean coe bro 


Median 


Op= "48 Q; = 86.5 


The first quartile, Q,, is the number that one-quarter of the data lie below. This 
means that 25% of the data lie below the first quartile. The third quartile, Q;, is 
the number that one-quarter of the data lie above. This means that 25% of the 
data lie above the third quartile. 
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TAKE NOTE 
50% of the data in a 


distribution lie in the 
interquartile range. 


TAKE NOTE 


TAKE NOTE 
the 


It is the “whiskers” on 
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The range of a set of numbers is the difference between the largest number and 
the smallest number in the set. The range describes the spread of the data. For 
the data above, 

Range = largest value — smallest value = 89 ~ 39 = 50 
The interquartile range is the difference between the third quartile, O,, and the 
first quartile, O,. For the data above, 

Interquartile range = O, — O, = 86.5 — 48 = 34.5 

The interquartile range is the distance that spans the “middle” 50% of the data 
values. Because it excludes the bottom fourth of the data values and the top 
fourth of the data values, it excludes any extremes in the numbers in the set 


A box-and-whiskers plot, or boxplot, is a graph that shows five numbers: the 
smallest value, the first quartile, the median, the third quartile, and the greatest 
value. Here are these five values for the data on St. Louis temperatures. 


The smallest number 39 

: The first quartile, O, 4% 

r The median 74 
The third quartile, O, 86.5 
The largest number 49 


Think of a number line that includes the five values listed above. With this in 
mind, mark off the five values. Draw a box that spans the distance from O, to O1 
Draw a vertical line the height of the box at the median. 


’ 


39 49 59 69 79 a9 
0. Median O; 
— 44 74 $6.5 


Listed below are the average monthly high temperatures for San Francisco. 


Source: The Weather Channel 


We can perform the same calculations on The smallest number 57 
these data to determine the five values needed The first quartile,Q; Ss 60 
for the box-and-whiskers plot. The median 66 
The third quartile, QO, 72 
Y The largest number 74 
The box-and-whiskers plot is shown at the QO, Median OQ, 
right with the same scale used for the data on — 
the St. Louis temperatures. a] 6g ~~ SS*~«STR2 


Note that by comparing the two boxplots, we can see that the range of tempera- 


’ tures in St. Louis is greater than the range of temperatures in San Francisco. For 


the St. Louis temperatures, there is a greater spread of the data below the 
median than above the median, whereas the spreads of the data above and below 
the median of the San Francisco boxplot are nearly equal. 
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The numbers of avalanche deaths in the United States during each of 
nine consecutive winters were 8, 24, 29, 13, 28, 30, 22, 26, and 32. 
(Source: Colorado Avalanche Information Center) Draw a box-and-whiskers 
plot of the data and determine the interquartile range. 


TAKE NOTE 


Note that the left 
whisker in this box-and- 
whiskers plot is quite 
long. This indicates a set 
of data in which the 
median is closer to the 
largest data value. Ifa 


Strategy 

To draw the box-and-whiskers plot, arrange the data from smallest to 
largest. Then find the median, Q,, and Q;. Use the smallest value, Q,, the 
median, Q;, and the largest value to draw the box-and-whiskers plot. 


To find the interquartile range, find the difference between Q, and Q,. 


boxplot has a long Solution 
whisker on the right, the CUA Maes Serra ONES PBTREED © : 
median is closer to the Ea 8 ee 43 (el2 2A = 26 28 BaD 30 32 
smallest data value. If - 
the two whiskers are ] Median | 
approximately the same Ov= 175 O, = 29.5 
length, then the smallest , : 
and largest values are 
about the same distance O, Medion Q, 
from the median. See 
Example 3. 3 | | y) 
1S) 26 295 2 
Interquartile range = Q, — Q, = 29.5 — 17.5 = 12 
The interquartile range is 12 deaths. 
ppaenna res yrayiyy sit epee nenyy: epee: urs creets toss hy Br oeeery cry esne Terenas enemas sgeecramemanenaneens 
Example 3 BYou Try It 3 
‘jj, The average monthly snowfall, in inches, 2 The average monthly snowfall, in inches, 
2 in Buffalo, New York, from October : in Denver, Colorado, from October 


through April is 1, 12, 24, 25, 18, 12, and 3. 
(Source: The Weather Channel) Draw a box- 
and-whiskers plot of the data. 


Strategy 
To draw the box-and-whiskers plot: 


e Arrange the data from smallest to largest. 

e Find the median, Q,, and Q3. 

e Use the smallest value, Q,, the median, Q;, 
and the largest value to draw the box-and- 
whiskers plot. 


Solution 


Be ie ie ees 


| i see | | 


Q Q; 
Q, Median Q, 
zal 2 
; 3 12 24° 


through April is 4, 7, 7, 8, 8, 9, and 13. 
(Source: The Weather Channel) Draw a 
box-and-whiskers plot of the data. How does 
the spread of the data within the interquartile 
range compare with that in Example 3? 


Your strategy 


Your solution 


Solution on p. S20 
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Objective A 


Section 7.4 / Statistical Measures 


7.4 Exercises 


State whether the mean, median, or mode is being used. 

a. Half of the houses in the new development are priced under $125,000. 

b. The average bill for lunch at the college union is $7.95. 

c. The college bookstore sells more green college sweatshirts than any 
other color. 

d. In a recent year, there were as many people age 26 and younger in the 
world as there were people age 26 and older. 

e. The majority of full-time students carry a load of 12 credit hours per 
semester. 

f. The average annual return on this investment is 6.5%. 


The number of big-screen televisions sold each month for one year was 
recorded by an electronics store. The results were 15, 12, 20, 20, 19, 17, 22, 
24, 17, 20, 15, and 27. Calculate the mean, the median, and the mode of the 
number of televisions sold per month. 


The number of seats occupied gn a jet for 16 transatlantic flights was 
recorded. The numbers were 309, 422, 389, 412, 401, 352, 367, 319, 410, 
391, 330, 408, 399, 387, 411, and 398. Calculate the mean, the median, and 
the mode of the number of seats occupied per flight. 


The times, in seconds, for a 100-meter dash at a college track meet were 
10.45, 10.23, 10.57, 11.01, 10.26, J0.90, 10.74, 10.64, 10.52, and 10.78. Cal- 
culate the mean and the median times for the 100-meter dash. 


A consumer research group purchased identical items in eight grocery 
stores. The costs for the purchased items were $45.89, $52.12, $41.43, 
$40.67, $48.73, $42.45, $47.81, and $45.82. Calculate the mean and the 
median costs of the purchased items. 


One measure of a computer's hard-drive speed is called access time; this is 
measured in milliseconds (thousandths of a second). Find the mean and 
median for 11 hard drives whose access times were 9, 8.5, 8, 8.5, 9, 9.5, 10, 
9.5, 7, 8.5, and 8.5. Round to the nearest tenth. 


Eight health maintenance organizations (HMOs) presented group health 
insurance plans to a company. The monthly rates per employee were $423, 
$390, $405, $396, $426, $355, $404, and $430. Calculate the meam and the 
median monthly rates for these eight companies. 


2 The lengths of the terms, in years, of all the former Supreme Court 
* Chief Justices are given in the table below. Find the mean and median 


length of term for the Chief Justices. 
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The life expectancies, in years, in 10 selected Central and South 
American countries are given at the right. Find the mean and 
median life expectancies in these countries. 


10. Your scores on six history tests were 78, 92, 95, 77, 94, and 88. If an “aver- 
age score” of 90 receives an A for the course, which average, the mean or 
the median, would you prefer that the instructor use? 


11. One student received scores of 85, 92, 86, and 89. A second student 

ra received scores of 90, 97, 91, and 94 (exactly 5 points more on each exam). 

“a Are the means of the two students the same? If not, what is the relation- 
ship between the means of the two students? 


12. 2 The table below shows the defense expenditures, in billions of dol- 
lars, by the federal government for 1965 through 1973, years during 
which the United States was actively involved in the Vietnam War. 
a. Calculate the mean annual defense expenditure. Round to the nearest 
tenth of a billion. 
b. Find the median annual defense expenditure. 
c. If the year 1965 were eliminated from the data, how would that affect 
the mean? The median? 
4 


1965 1966 1967 1968 1969 1970 TOT, 1972 BOT, 


Source: Statistical Abstract of the United States 


Objective B 


13. a. What percent of the data in a set of numbers lie above Q;? 
b. What percent of the data in a set of numbers lie above Q,? 
c. What percent of the data in a set of numbers lie below Q;? 
d. What percent of the data in a set of numbers lie below Q,? 


14. =) The box-and-whiskers plot below shows the distribution of the ages 

of presidents of the United States at the time of their inauguration. 

What is the youngest age in the set of data? The oldest age? The first quar- 

tile? The third quartile? The median? Find the range and the interquartile 
range. 


42 
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(a, a) The box-and-whiskers plot below shows the distribution of median 

3 incomes for 50 states and the District of Columbia. What is the low- 

: est value in the set of data? The highest value? The first quartile? The 
third quartile? The median? Find the range and the interquartile range. 


ices 29,778 33,858 36,453 41,954 
16. An aptitude test was taken by 200 students at the Fairfield Middle School. Pag ems eee ge 
The box-and-whiskers plot at the right shows the distribution of their 4 oe 


scores. 

a. How many students scored over 88? 

b. How many students scored below 72? 

c. How many scores are represented in each quartile? 

d. What percent of the students had scores of at Jeast 547 


17. The cholesterol levels for 80 adults were recorded and then displayed 
in the box-and-whiskers plot shown at the right. 
a. How many adults had a cholesterol level above 217? 
b. How many adults had a cholesterol level below 254? 
c. How many cholesterol levels 4re represented in each quartile? 
d. What percent of the adults had a cholesterol Jevel of not more than 
198? 


Se 
~op 193 217 234 


F ad % 


18. The gasoline consumption of 19 cars was tested, and the results were 
recorded in the table below. 
a. Find the range, the first quartile, the third quartile, and the interquartile 
range. 
b. Draw a box-and-whiskers plot of the data. 
c. Is the data value 21 in the interquartile range? 


| Miles per Gallon for 19 Cars 
BEAM a aia ee 
ee ace 2 


,¢ 
f | 19. 2 Carbon dioxide is among the gases that contribute to global warm- 
7 ing. The world’s biggest emitters of carbon dioxide are listed below. 
The figures are emissions in millions of metric tons per year. 

a. Find the range, the first quartile, the third quartile, and the interquar- 


| tile range. 


2 


= 


b. Draw a box-and-whiskers plot of the data. dad 
c. What data value is responsible for the long “whisker” at the right? 


td 


Source CS State Daxsiment 
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20. © The average monthly amounts of rainfall, in inches, from January 
—_ through December for Seattle, Washington, and Houston, Texas, are 
listed below. 

a. Is the difference between the means greater than 1 inch? 
b. What is the difference between the medians? 
c. Draw a box-and-whiskers plot of each set of data. Use the same scale. 
©» d. Describe the difference between the distributions of the data for 
4 Seattle and Houston. 


: 
% = 

pata ei Adeaa ected arn 

+ Houston. - 3.2. 
citandte ag eur f 


) eis 
TEE aa aa 


Source: The Weather Channel 


21. “4 The average monthly amounts of rainfall, in inches, from January 
—- through December for Orlando, Florida, and Portland, Oregon, are 
listed below. 

a. Is the difference between the means greater than 1 inch? 
b. What is the difference between the medians? 
c. Draw a box-and-whiskers plot of each set of data. Use the same scale. 
~> d. Describe the difference between the distributions of the data for 
Se Orlando and Portland. 


ie ER 


Figo ey ETE bl ees Bere aes ad (Sea ed Sr eas Oe eae Sa See RN ih See eG PLE | 
=3 ANGOCE tes Be GRAS One caved ma aa ea UIAVaa beer ied bom th ES aos Boni en eee igen il 
24 andoO | fe ee OR Te Naser eee! tad heats tat Ore, (Ones 7D Ors i LeOn, CL sOu 
(epi, ee eee eae te Bing ia Diageurrcs (Rate sears Sa aowiet Grae a Si} peony ete mcr 
heats ete eels - ee = ee Som fase ne arb Spte pl eae ges Ane 
BeeRt at A IG 2s: Hejcn he Ree he aioye EES ees ee ). a ee Tou Hs ee mea _ 
ene nceohrieriecauecranemrn net Mean ae” ip (aise tebenmtin (aniecaind cin: Nau me ies Bl Senisceatiaa Ride case eit uc ua eal Nyaa Mice ie (Oe AS, Wins Lae (ieee 
seats ApS UR Cacao ne SUTSRGGO PAN anei ce! MME UR ona ATAU NAH WINER AT PORTS Cea} MAM (GAMA SERA a) ea oa 
Source: The Weather Channel 


APPLYING THE CONCEPTS 


22. Explain how to determine (a) the mean, (b) the median, and (c) the mode 
«> of a set of data. 


23. Write a set of data with five data values for which the mean, median, and 
mode are all 55. 


24. Aset of data has a mean of 16, a median of 15, and a mode of 14. Which 
«> of these numbers must be a value in the data? Explain your answer. 


25. Explain each notation. 
Q22 
- 4 b. Q; 


Cc. Xx 


26. What values are shown on a box-and-whiskers plot? Explain how each is 


«> displayed. 


27. The box in a box-and-whiskers plot represents 50%, or one-half, of the 
q® data in a set. Why is the box in Example 3 in this section not one-half of 
“4 the entire length of the box-and-whiskers plot? 


28. Create a set of data containing 25 numbers that would correspond to the 
box-and-whiskers plot shown at the right. 


BSS 
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Objective A 


Point of Interest 


It w playing that led 
Antoine Gombaud, Chevalier de 
Mere, to ask Blaise Pascal, a 
French mathematician, to figure 
out the probability of throwing 
two sixes. Pascal and Pierre 
Fermat solved the problem, and 
their explorations led to the 
birth of probability theory. 


Section 7.5 / Introduction to Probability = $14) 


Introduction to Probability 


To calculate the probability of simple events & 7) ) ey 


A weather forecaster estimates that there is a 75% chance of rain. A state lottery 
director claims that there is a 5 chance of winning a prize in a new game offered 
by the lottery. Each of these statements involves uncertainty to some extent. 


The degree of uncertainty is called probability. For the statements above, the 
probability of rain is 75%, and the probability of winning a prize in the new 


Bail 
lottery game is a 


A probability is determined from an experiment, which is any activity that has 
an observable outcome. Examples of experiments include 
Tossing a coin and observing whether it lands heads or tails 
Interviewing voters to determine their preference for a political candidate 
Drawing @ card from a standard deck of 52 cards 


All the possible outcomes of an experiment are called the sample space of the 
experiment. The outcomes are listed between braces. For example, 


The number cube shown at the left is rolled once. Any of the numbers from 1 to 
6 could show on the top of the cube. The sample space is 


’ 


a ohn 


A fair coin is tossed once. (A fair coin is one for which heads and tails have an 
equal chance of landing face up.) If H represents “heads up” and T represents 
“tails up,” then the sample space is 


1H, T} 


An event is one or more outcomes of an experiment. For the experiment of 
rolling the six-sided cube described above, some possible events are 


The number is even: {2, 4, 6} 
The number is a multiple of 3: {3, 6} 


The number is less than 10: {1, 2, 3, 4, 5, 6} 
Note that in this case, the event is the entire sample space. 


» The spinner at the left is spun once. Assume that the spinner does not come 


to rest on a line. 
é 


a. What is the sample space? 
b. List the outcomes in the event that the spinner points to an odd number. 


a. The arrow could come to rest on any one of the four sectors. 
The sample space is {1, 2, 3, 4}. 


bs ti, 3} 
In discussing experiments and events, it is convenient to refer to the favorable 


outcomes of an experiment. These are the outcomes of an experiment that sat- 
isfy the requirements of a particular event. 
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ei 7 


TAKE NOTE 


_ The phrase at random 

_ means that each card has 
an equal chance of being 

_ drawn. 


For instance, consider the experiment of rolling a fair die once. The sample 
space is 
{15 2,354 0546) 


and one possible event would be rolling a number that is divisible by 3. The out- 
comes of the experiment that are favorable to the event are 3 and 6: 


13, 6} 


The outcomes of the experiment of tossing a fair coin are equally likely. Either 
one of the outcomes is just as likely as the other. If a fair coin is tossed once, the 


probability of a head is 7 and the probability of a tail is 7 Both events are 


equally likely. The theoretical probability formula, given below, applies to experi- 
ments for which the outcomes are equally likely. 


Theoretical Probability Formula 


The theoretical probability of an event is a fraction with the number of favorable outcomes 
of the experiment in the numerator and the total number of possible outcomes in the 
denominator. 


number of favorable outcomes 
number of possible outcomes 


Probability of an event = 


A probability of an event is a number from 0 to 1 that tells us how likely it is that 
this outcome will happen. 


A probability of 0 means that the event is impossible. ; 
The probability of getting a heads when rolling the die shown at the left is 0. 


A probability of 1 means that the event must happen. 


The probability of getting either a heads or tails when tossing a coin is 1. 


A probability of 2 means that it is expected that the outcome will happen 1 in 
every 4 times the experiment is performed. 
=> Each of the letters of the word TENNESSEE is written on a card, and the 


cards are placed in a hat. If one card is drawn at random from the hat, what 
is the probability that the card has the letter E on it? 


Count the possible outcomes of the experiment. 


There are 9 letters in TENNESSEE. 


There are 9 possible outcomes of the experiment. 


Count the number of outcomes of the experiment that are favorable to the 
event that a card with the letter E on it is drawn. 


There are 4 cards with an E on them. 


Use the probability formula. 


number of favorable outcomes — 4 


Probability of the event = 
number of possible outcomes 9 


sd ; ae 
The probability of drawing an E is a 
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led a die that was 

four faces a talus, 
which meant “anklebone.” The 
anklebone was considered an 
ideal die because it is roughly a 
rectangular solid and it has no 
marrow, so loose anklebones 
from sheep were more likely 
than other bones to be lying 
around after the wolves had left 
their prey. 


Fe] PA 
Cl 
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As shown above, calculating the probability of an event requires counting the 
number of possible outcomes of an experiment and the number of outcomes 
that are favorable to the event. One way to do this is to list the outcomes of the 
experiment in a systematic way. Using a table is often helpful. 


When two dice are rolled, the sample space for the experiment can be recorded 
systematically as in the following table. 


Possible Outcomes from Rolling Two Dice 


CIE LIB CE OB EIB GE 
CU 1) (257) (ral) (4, 1) (5, 1) (6, 1) 
1H. LC CIR OE: : i 
(EP 2) (292) (82) (4, 2) (5, (6, 2) 
1S LG LR CI OE: : | 


3) (5 


, , 
aa ° e ee oe 
. ° . 

. le ee oe 


) (5, 


ES 
S 
+ 
oO 
iS 
aN 
iS 


BS RR 
yes: eer. ee 


1B [BA EB 
Gyo) (@y5) (355) (4, 5) (5 (6, 5) 
, (1, 6) (2, 6) (3, 6) (4, 6) (5, 6) (6, 6) 


»» Two dice are rolled once. Calculate the probability that the sum of the 
numbers 6n the ‘two dice is 7. 


Use the table above to count the number of possible outcomes of the 
experiment. 


There are 36 possible outcomes. 


Count the number of outcomes of the experiment that are favorable to the 
event that a sum of 7 is rolled. 


There are 6 favorable outcomes: (1, 6), (2, 5), (3, 4), (4, 3), (5, 2), and (6, 1) 
Use the probability formula. 


number of favorable outcomes oe 1 


Probability of th i= 
Popa E 7 OF tRe yeu number of possible outcomes ELou Ny He) 


The probability of a sum of 7 is 


6 


The probabilities calculated above are theoretical probabilities because the cal- 
culations are based on theory—for example, that either side of a coin is equally 
likely to land face up or that each of the six sides of a fair die are equally likely 
to land face up. Not all probabilities arise from such assumptions. 


Empirical probabilities are based on observations of certain events. For 
instance, a weather forecast of a 75% chance of rain is an empirical probability. 
From historical records kept by the weather bureau, when a similar weather pat- 
tern existed, rain occurred 75% of the time. It is theoretically impossible to pre- 
dict the weather, and only observations of past weather patterns can be used to 
predict future weather conditions. 
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Empirical Probability Formula 


The empirical probability of an event is a ratio of the number of observations of the event 
to the total number of observations. 


number of observations of the event 
total number of observations 


Probability of an event = 


For example, suppose the records of an insurance company 2 ~ 0.36 
show that of 2549 claims for theft filed by policy holders, 927 2549 f 
were claims for more than $5000. The empirical probability 
that the next claim for theft that this company receives will be 
a claim for more than $5000 is the ratio of the number of 
claims for over $5000 to the total number of claims. The prob- 
ability is approximately 0.36. 
Bee 1 es Try It 1 : 
There are three choices, a, b, or c, for each of A professor writes three true/false questions for 
the two questions on a multiple-choice quiz. If a quiz. If the professor randomly chooses 
the instructor randomly chooses which which questions will have a true answer and 
questions will have an answer of a, b, orc, which will have a false answer, what is the 
what is the probability that the two correct probability that the test will have 2 true 
answers on this quiz will be the same letter? questions and 1 false question? 
Strategy Your strategy 
To find the probability: 
e List the outcomes of the experiment in a . 


systematic way. 

* Count the number of possible outcomes of 
the experiment. 

¢ Count the number of outcomes of the 
experiment that are favorable to the event 
that the two correct answers on the quiz will 
be the same letter. 

e Use the probability formula. 


Solution Your solution 
Possible outcomes: (a,a) (b,a) (c, a) 

(a2) eGbab acs by) 

(Asche ADIC) eG.) 


There are 9 possible outcomes. 


There are 3 favorable outcomes: 
(a72),.(b, b), fc.) 


number of favorable outcomes 


Probability = 


number of possible outcomes 
a 
oe 


The probability that the two correct answers 


‘ aS eel 
will be the same letter is = 
. Solution on pp. S20-S21 
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7.5 Exercises 


Objective A 


10. 


A coin is tossed four times. List all the possible outcomes of the experi- 
ment as a sample space. 


Three cards—one red, one green, and one blue—are to be arranged ina 
stack. Using R for red, G for green, and B for blue, list all the different 
stacks that can be formed. (Some computer monitors are called RGB 
monitors for the colors red, green, and blue.) 


A tetrahedral die is one with four triangular sides. The sides show the 
numbers from | to 4. Say two tetrahedral dice are rolled. List all the pos- 
sible outcomes of the experiment as a sample space. 


A coin is tossed and then a die is rolled. List all the possible outcomes of 
the experiment as a sample space. [To get you started, (H, 1) is one of the 
possible outcomes. | 


The spinner at the right is spun once. Assume that the spinner does not 
come to rest on a line. 

a. What is the sample space? 
b. List the outcomes in the event that the number is less than 4. 


f 


af 


A coin is tossed four times. 

a. What is the probability that the outcomes of the tosses are exactly in 
the order HHTT? (See Exercise 1.) 

b. What is the probability that the outcomes of the tosses consist of two 
heads and two tails? , 

c. What is the probability that the outcomes of the tosses consist of one 
head and three tails? 


Two dice are rolled. 

a. What is the probability that the sum of the dots on the upward faces 
is 5? 

b. What is the probability that the sum of the dots on the upward faces 
is 15? 

c. What is the probability that the sum of the dots on the upward faces is 


less than 15? 
d. What is the probability that the sum of the dots on the upward faces 


is 2? 


A dodecahedral die has 12 sides numbered from 1 to 12. The die is rolled 


once. 
a. What is the probability that the upward face shows an 11? 
b. What is the probability that the upward face shows a 5? 


Two tetrahedral dice are rolled (see Exercise 3). , 
a. What is the probability that the sum on the upward faces is 4? 
b. What is the probability that the sum on the upward faces is 6? 


A dodecahedral die has 12 sides numbered from 1 to 12. The die is rolled 


once. 
a. What is the probability that the upward face shows a number divisible 


by 4? 
b. What is the probability that the upward face shows a number that is a 
multiple of 3? ; 
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it. 
12. 


fee 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


APPLYING THE CONCEPTS 


21; 


a 


22. 


® 
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Two dice are rolled. Which has the greater probability, throwing a sum of 
10 or throwing a sum of 5? 


Two dice are rolled once. Calculate the probability that the two numbers 
on the dice are equal. 


Each of the letters of the word MISSISSIPPI is written on a card, and the 

cards are placed in a hat. One card is drawn at random from the hat. 

a. What is the probability that the card has the letter / on it? 

b. Which is greater, the probability of choosing an S or that of choosing 
Pw aad 


There are five choices—choices a through e—for each question on a 
multiple-choice test. What is the probability of choosing the correct 
answer for a certain question by just guessing? 


Three blue marbles, four green marbles, and five red marbles are placed 

in a bag. One marble is chosen at random. 

a. What is the probability that the marble chosen is green? 

b. Which is greater, the probability of choosing a blue marble or that of 
choosing a red marble? 


Which has the greater probability, drawing a jack, queen, or king from a 
deck of cards or drawing a spade? 


In a history class, a set of exams earned the following grades: 4 A’s, 8 B's, 
22 C’s, 10 D’s, and 3 F’s. If a single student's exam is chosen from this class, 
what is the probability that it received a B? 


A survey of 95 people showed that 37 preferred (to using a credit card) a 
cash discount of 2% if an item was purchased using cash or a check. Judg- 
ing on the basis of this survey, what is the empirical probability that a per- 
son prefers a cash discount? Write the answer as a decimal rounded to the 
nearest hundredth. 


A survey of 725 people showed that 587 had a group health insurance plan 
where they worked. On the basis of this survey, what is the empirical 
probability that an employee has a group health insurance plan? Write 
the answer as a decimal rounded to the nearest hundredth. 


A television cable company surveyed some of its customers and 
asked them to rate the cable service as excellent, satisfactory, aver- 
age, unsatisfactory, or poor. The results are recorded in the table 
at the right. What is the probability that a customer who was sur- 
veyed rated the service as satisfactory or excellent? 


If the spinner at the right is spun once, is each of the numbers 1 through 
5 equally likely? Why or why not? 


The probability of tossing a coin and having it land heads is 7 Does 


this mean that if that coin is tossed 100 times, it will land heads 50 times? 
Explain your answer. 


23. Why can the probability of an event not be >? 


Quality of Service 


Number — 
Who Voted 
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2 Focus on Problem Solving 


Inductive Reasoning 


Suppose that, Bebe in January, you save $25 each month. The total amount 
you have saved at the end of each month can be described by a list of numbers. 


The list of numbers that indicates your total savings is an ordered list of numbers 
called a sequence. Each of the numbers in a sequence is called a term of the 
sequence. The list is ordered because the position of a number in the list indi- 
cates the month in which that total amount has been saved. For example, the 7th 
term of the sequence (indicating July) is 175. This number means that a total of 
$175 has been saved by the end of the 7th month. 
Now consider a person who has a different savings plan. The total amount saved 
by this person for the first seven months is given by the sequence 

20, Sopa, OS po. oor tAOs 7 
The process you use to discover the next number in the above sequence is induc- 
tive reasoning. Inductive reasoning involves making generalizations from spe- 
cific examples; in other words, we reach a conclusion by making observations 
about particular facts or cases. In the case of the above sequence, the person 
saved $15 per month after the first month. 


Here is another example of inductive reasoning. Find the next two letters of the 

gecrence Ay Bt Ustr ncn 

By trying different patterns, we can determine that a pattern for this sequence is 
Rs RU ae Ae A ge 


That is, write two letters, skip two letters, write two ieee skip two letters, and 
so on. The next two letters are M, N. 


Use inductive reasoning to solve the following problems. 


1. What is the next term of the sequence, ban, ben, bin, bon, . 
2. Using a calculator, determine the decimal representation ae: se rae proper 


8 23 


ged that have a denominator of 99. For instance, you may use a = 


and 2 —. Now use inductive reasoning to ea the pattern, and use your rea- 


soni to find the decimal representation of 5 — 5 Without a calculator. 


3. Find the next number in the sequence 1, 1, 2, 3, 5, 8, 13, 21,.... 

4. The decimal representation of a number begins 0.10100100010000100000.... 
What are the next 10 digits in this number? 

5. The first seven rows of a triangle of a called Pascal's triangle are given 
below. Find the next row. 
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@ Projects and Group Activities 


Deceptive Graphs 


A graphical representation of data can sometimes be misleading. Consider the 
graphs shown below. A financial advisor with an investment firm claims that an 
investment with the firm grew as shown in the graph on the left, whereas an 
investment with a competitor grew as shown in the graph on the right. Appar- 
ently, one would have accumulated more money by choosing the investment on 


the left. 


bese tatore Rea~ageabeetne ces 


a ast oe ey i si 
Growth of Investment Growth of Investment 
with Broker A with Broker B 


However, these graphs have a serious flaw. There are no labels on the horizontal 
and vertical axes. Therefore, it is impossible to tell which investment increased 
more or over what time interval. When labels are not placed on the axes of a 
graph, the data represented are meaningless. This is one way in which advertis- 
ers use a visual impact to distort the true meaning of data. * 


The graphs below are the same as those drawn above except that scales have 


been drawn along each axis. Now it is possible to tell how each investment per- 
formed. Note that both turned in exactly the same performance! 


30 r The 


Value (in thousands of dollars) 
a 
T 

Value (in thousands of dollars) 


Drawing a circle graph as an oval is another way of distorting data. This is 
especially true if a three-dimensional representation is given. From the 
appearance of the circle graph at the left, one would think that region B is 
larger than region A. However, that isn’t true. Measure the angle of each 
sector to see this for yourself. As you read newspapers and magazine§, find 
examples of graphs that may distort the actual data. Discuss how these 
graphs should be drawn to be more accurate. 
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Collecting, Before standardized units of measurement, measurements were made in terms 

Organizing, of the human body. For example, the cubit was the distance from the end of the 

Displaying, and elbow to the tips of the fingers. The yard was the distance from the tip of the nose 
Analyzing Data to the tip of the fingers on an outstretched arm. 


For each student in the class, find the measure from the tip of the nose to the tip 
of the fingers on an outstretched arm. Round each measure to the nearest cen- 
timeter. Record all the measurements on the board. 


1. From the data collected, determine each of the following. 


Means =) First quartile, Q, 
Median io Third quartile, Q, 
Mode = Interquartile range 
Range 


2. Prepare a box-and-whiskers plot of the data. 


Gd 


. Write a description of the spread of the data. 


4. Explain why we need standardized units of measurement. 


. ~=—s Chapter Summary ] aI ay 


Key Words Statistics is the branch of mathematics concerned with data, or numerical infor- : 


mation. [p. 289] 7 
A graph is a pictorial representation of data. [p. 289] 
A pictograph uses symbols to represent information. [p. 289] 
A circle graph represents data by the size of the sectors. |p. 291] 
A bar graph represents data by the height of the bars. [p. 297] ; 


A broken-line graph represents data by the position of the lines and shows trends 
and comparisons. |p. 298] : 


A histogram is a special kind of bar graph. In a histogram, the width of each bar . 
corresponds to a range of numbers called a class interval. The height of each bar : 
corresponds to the number of occurrences of data in each class interval and is ' 
called the class frequency. |p. 301| 


A frequency polygon is a graph that displays information in a manner similar to 
a histogram. A dot is placed above the center of each class interval at a height 
corresponding to that class's frequency. The dots are connected to form a broken- 
line graph. The center of a class interval is called the class midpoint. |p. 302] ; 


eeeee ee ee 


The mean of a set of data is the sum of the numbers in the set divided by the . 
number of items in the set. The symbol for mean is x. [p. 305] ‘ 


The median of a set of data is the number that separates the data into two equal 
parts when the numbers are arranged from smallest to largest. There is an equal : 
number of values above the median and below the median. [p. 306] 


\ 


COPYTISNE RS SRY SOE VAM COMP Airy s Aah TIS NCS TEServec, 


The mode of a set of numbers is the value that occurs most frequently. [p. 306] 
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Essential Rules 


The range of a set of numbers is the difference between the largest number - 
and the smallest number in the set. The range describes the spread of the data. . 


[p. 309] 


The first quartile, symbolized by Q,, is the number that one-quarter of the data ° 
lie below. The third quartile, symbolized by Q,, is the number that one-quarter of : 


the data lie above. [p. 308] 


The interquartile range is the difference between the third quartile, Q,, and the - 


first quartile; O alip. 309 | 


A box-and-whiskers plot, or boxplot, is a graph that shows five numbers of a data - 
set: the lowest number, the first quartile, the median, the third quartile, and the - 


highest number. [p. 309] 


An experiment is any activity that has an observable outcome. All the possible - 
outcomes of an experiment are called the sample space of the experiment. : 


ip, 345) 


An event is one or more outcomes of an experiment. Favorable outcomes of an - 
experiment are the outcomes that satisfy the requirements of a particular event. - 


[pp. 315-316] 


The probability of an event is a number from 0 to 1 that tells us how likely it is - 


that a certain outcome will happen. [pp. 315-316] 


To Find the Mean 
Divide the sum of the numbers by the number of addends. 


— sum of all the data values Ip. 305] 

x= 9, 30 
number of data values 

To Find the Median 


1. Arrange the numbers from smallest to largest. 


2. If there is an odd number of values in the set of data, the median is the 
middle number. If there is an even number of values in the set of data, the : 


median is the mean of the two middle numbers. |p. 306| 


To Find the Mode 


Find the number in the set of data that occurs more often than any other num- ° 


ber in the set. [p. 306] 
To Find the Range of a Set of Data 


Subtract the smallest number in the set from the largest number in the set. - 


Range = largest value — smallest value [p. 309] 


To Find Q, 


Arrange the numbers from smallest to largest and locate the median. OMisttite : 


median of the lower half of the data. [p. 308] 
To Find Q, 


Arrange the numbers from smallest to largest and locate the median. Onis the ; 


median of the upper half of the data. [p. 308] 


To Find the Interquartile Range 
Interquartile range = Q, — Q, [p. 309] 


Theoretical Probability Formula 
number of favorable outcomes 


Probability of an event = [p. 316] 


number of possible outcomes 


Empirical Probability Formula 
number of observations of the event 


Probability of t= 
Se een a a total number of observations Heats 
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te Chapter Review 


The circle graph in Figure 37 shows the approximate 
amount of money that government agencies spent on 


maintaining Internet web sites for a 3-year period. 


Lh 


Find the total amount of money that these agencies spent 
on maintaining web sites. 


What is the ratio of the amount spent by the Department 
of Commerce to the amount spent by the EPA? 


What percent of the total money spent did NASA spend? 
Round to the nearest tenth of a percent. 


The double-line graph in Figure 38 shows the populations 
of California and Texas. 


In 1900, which state had the larger population? 


In 2000, approximately how much greater was the popula- 
tion of California than the population of Texas? 


During which 25-year period did the population of Texas 
increase the least? 


The frequency polygon in Figure 39 shows the range of 
scores for the first 80 games of a season for the New York 


Knicks basketball team. 


as 


8. 


9: 


Find the number of games in which fewer than 100 points 
were scored by the Knicks. 


What is the ratio of the number of games in which 90 to 
100 points were scored to the number of games in which 
110 to 120 points were scored? 


In what percent of the games were 110 points or more 
scored? Round to the nearest tenth of a percent. 
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Dept. of Agriculture 


EPA 


Dept. of 
Commerce 


Dept. of 
Defense 
$148 


Other agencies 
$104 


Figure 37 Millions of dollars that federal 
agencies spent on web sites 
Source: General Accounting Office 


California 


Population (in millions) 


1900 1925 1950 1975 2000 
Year 


Figure 38 Populations of California and 
Texas 


Number of Games 
ss 
lon 


60 70 80 90 100 110 120 130 
Points Scored 


Figure 39 


Source: Sports Illustrated web site at 
http://CNNSI.com/ 
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f The pictograph in Figure 40 shows the numbers of 
passengers annually passing through the five 
busiest airports in the United States. Hartsfield 


O'Hare 


Dallas/Ft. Worth 
10. How many more passengers pass through O’Hare Bhai MOP 


each year than pass through the Los Angeles air- Los Angeles 


port each year? 
San Francisco 


11. What is the ratio of the number of passengers 
ees thee the San pote era oe Figure 40 The busiest U.S. airports 
ee Dapeclsers DEES Ce aie TS Source: Airports Association Council International—North 
Ft. Worth airport each year? Write your answer America; Air Transport Association of America 
using a colon. 


The double-bar graph in Figure 41 shows the total days open 200 

and the days of full operation of ski resorts in different © Days of full operation 
: ~ Total days.open 

regions of the country. m™ 


150 
C 


12. Find the difference between the total days open and the days 
of full operation for Midwest ski areas. 


13. What percent of the total days open were the days of full 
operation for the Rocky Mountain ski areas? 


14. Which region had the lowest number of days of full opera- 
tion? How many days of full operation did this region have? 


15. A coin is tossed four times. What is the probability that the & Ss ro ea aie 
° . Oo . “~ 
outcomes of the tosses consist of one tail and three heads? ‘Lad dae ge gt 
Figure 41 
Based on a Gallup poll, the numbers of hours that the 46 people Source: Economic Analysis of United States 


Ski Areas 
surveyed slept during a typical weekday night are shown in the ae 


histogram in Figure 42. 


16. How many people slept 8 hours or more? 


17. What percent of the people surveyed slept 7 hours? Round to 
the nearest tenth of a percent. 


18. The heart rates of 24 women tennis players were measured 
after each of them had run one-quarter of a mile. The results 
are listed in the table below. Find the mean, median, and 


Number of People 


Hours of Sleep per Night 


19. For the data in Exercise 18, find the range and the interquar- 


: Figure 42 
tile range. 
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ee Chapter Test 


Forty college students were surveyed to see how much money 
they spent each week on dining out in restaurants. The results 


are recorded in the frequency polygon shown in Figure 43. 


Ls 


The pictograph in Figure 44 is based on the 
results of a Gallup poll survey of married couples. 
Each individual was asked to give a letter grade 
to the marriage. 


4. Find the total number of people who were 


5. 


6. What percent of the total number of people 
surveyed gave their marriage an A? 


rides in the 1990s in the United States. 


7. During which two consecutive years were the num- 


8. 


9. How many more such fatalities occurred during the 


How many students spent between $15 and $25 per week? 


Find the ratio of the number of students who spent between 
$10 and $15 to the number who spent between $15 and $20. 


What percent of the students surveyed spent less than $15 


per week? 


af 


surveyed. 


’ 


Find the ratio of the number of people who 
gave their marriage a B to the number who 


gave itaC. 


Number of Students 
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5 10 15 20 25 30 


Dollar Amount Spent per Week 


Figure 43 


CCOCCCCCOCCCO 
»CCCCC 


PO 


oO 


(ox = 2 responses 


Figure 44 Survey of married couples rating their marriage 


The bar graph in Figure 45 shows the number of 
“© fatalities that occurred in accidents on amusement 


bers of fatalities the same? 


Fatalities 


Find the total number of fatalities on amusement 


rides during 1991 through 1999. 


92193. '94 '96 197 198 199 


Figure 45 Number of fatalities in accidents on 
amusement rides 


years 1995 through 1998 than occurred during the 


years 1991 through 1994? 


Source: USA Today, April 7, 2000 
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cy The circle graph in Figure 46 categorizes the 655 films released 
during a recent year by their ratings. 

10. How many more R-rated films were released than PG films? 


11. How many times more PG-13 films were released than NC-17? 


12. What percent of the films released were rated G? Round to the 
nearest tenth of a percent. 


The histogram in Figure 47 gives information about the per 
capita incomes, by state, in the United States. 


13. How many states have per capita incomes between $16,000 and 
$22,000? 


14. What percent of the states have a per capita income that is 
between $19,000 and $22,000? 


15. What percent of the states have a per capita income that is 
$25,000 or more? 


16. .A box contains 50 balls, of which 15 are red. If 1 ball is ran- 
domly selected from the box, what is the probability of the ball’s 
being red? 


The line graph in Figure 48 shows the number of students 
enrolled in colleges. 


17. During which decade did the student population increase the 
least? 


18. Approximate the increase in the college enrollment from 1960 
to 2000. 


19. The length of time (in days) that various batteries operated a 
portable CD player continuously are given in the table below. 
Find the mean and median for the data. 


20. For the data in Exercise 19, draw a box-and-whiskers plot. 


NC-17 
7 films 


G 
37 films 


PG 
72 films 


Figure 46 Ratings of films released 


Source: MPA Worldwide Market 
Research 


NO 
oO 


fie aL Tea Top Uh | aT) 


— 
ul 


= 
i) 


Number of States 


uw 


Oo 


16 i) 22 25 28 il 
Median state per capita income 
(in thousands of $) 


Figure 47 


Source: Bureau of Labor Statistics 


Student Population (in millions) 
o 


r 

E 
. 
ae: 


1960 1970 1980 1990 2000 


Figure 48 Student enrollment in public 
and private colleges 


Source: National Center for 
Educational Statistics 
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1b 


LS. 


15. 


17. 


ae Cumulative Review 


Simplify; 27-3? ~5 


Find the LCM of 24 and 40. 


3 
Q 


Find the total of 4s, 2 : 


, and nee 
5) 


Multiply: x 32 ‘ 


oco|Ui 


oo 


Simplify: > = (; =) io 


Find the product of 4.092 and 0.69. 


Write “330 miles on 12.5 gallons of gas” as a 
unit rate. 


tate 
Write 3 asa percent. 


What is 38% of 43? 


10. 


ae 


14. 


16. 


18. 
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Simplity: | 315 =22) se"3. 05 


Write 


ee in simplest form 
144 wv 


at 


Subtract: (oe —7 
8 ie 


Find the quotient of 32 and aq. 


Write two hundred nine and three hundred 
five thousandths in standard form. 


Convert 16% to a decimal. Round to the near- 


est hundredth. 


1 


lox 


Solve the proportion: 


i) 
On 


@ 
5 


8 is 10% of what? 


What percent of 75 is 30? 


330 


19: 


20. 


21. 


Pap 


23. 


24. 


25: 


26. 
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Tanim Kamal, a salesperson at a department store, receives $100 per week 
plus 2% commission on sales. Find the income for a week in which Tanim 
‘had $27,500 in sales. 


A life insurance policy costs $4.15 for every $1000 of insurance. At this rate, 
what is the cost for $50,000 of life insurance? 


A contractor borrowed $125,000 for 6 months at an annual simple interest 
rate of 11%. Find the interest due on the loan. 


A compact disc player with a cost of $180 is sold for $279. Find the mark- 
up rate. 


The circle graph in Figure 49 shows how a family’s 
monthly income of $3000 is budgeted. How much is bud- 
geted for food? 


Transportation 
16% 


Miscellaneous 
18% 


Figure 49 Budget for a monthly income 


of $3000 
The double-broken-line graph in Figure 50 shows two 30(- 
students’ scores on 5 math tests of 30 problems each. ie SUES AE 
Find the difference between the numbers of problems e 
that the two students answered correctly on Test 1. 24 - 
Baie 
op 
18 )— 
Ge 
| Student 1 
2b 
=i eihs | 
Lest lest atesins) lest 4ammesin 
Figure 50 


The average daily high temperatures, in degrees Fahrenheit, for a week in 
Newtown were 56°, 72°, 80°, 75°, 68°, 62°, and 74°. Find the mean high tem- 
perature for the week. Round to the nearest tenth of a degree. 


Two dice are rolled. What is the probability that the sum of the dots on the 
upward faces is 8? 
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Section 8.1 


s 


A To convert measurements of length jin the 
U.S. Customary System 


B_ To perform arithmetic operations with 
measurements of length 


C To solve application problems . *~ x 


Section 8.2 


A To convert measurements of weight in the 
U.S. Customary System , 


B_ To perform arithmetic operations with 
measurements of weight 


C To solve application problems 


Section 8.3 


A To convert measurements of capacity in the 
U.S. Customary System 

B To perform arithmetic operations with 
measurements of capacity 


C To solve application problems 


Section 8.4 


A To use units of energy in the U.S. Customary 
System 

B To use units of power in the U.S. Customary 
System 


st Need help? For on-line student resources, such 
SS as section quizzes, visit this textbook’s web site at 
math.college.hmco.com/students. 


Police officers investigating the scene of a traffic accident 
have a number of tools at their disposal. One such tool is a 
nomograph, such as the one in the project on page 352. A 
nomograph is used to determine the speed of a car given 
the length of the skid marks left by the car and the road 
conditions at the time. For example, a car that skids 200 ft 
on wet concrete was traveling 60 mph. 


Prep Test | 


__aaaat ul 


2 145 
= OL 
5 
4. ~x6 
o) 
baste 3 
5. 400 x 5 — 6. je 


oetee 


Mandy walks to work at a constant rate. One-third of the way to work, she 
passes a bank. Three-fourths of the way to work, she passes a book store. At 
the bank her watch reads 7:52 A.M. and at the book store it reads 8:02 A.M. 
At what time is Mandy one-half of the way to work? | 
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Objective A 


Point of a 


lly divided into 16 fingers. 
It was the Romans who 
subdivided the foot into 12 
units called inches. The word 
inch is derived from the Latin 
word uncia, which means “a 
twelfth part.” 


The Romans also used a unit 
called pace, which equaled two 
steps. One thousand paces 
equaled one mile. The word 
mile is derived from the Latin 
word mille, which means 
“1000.” 
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Length 


To convert measurements of ae 
length in the U.S. Customary System € 8 9 


Sena!) 


A measurement includes a number and a unit. 


3 feet 
7 miles 
12 yards 


a 


Number Unit 


Standard units of measurement have been established to simplify trade and 
commerce. 


The unit of length, or distance, that is called the yard was originally defined as 
the length of a specified bronze bar located in London. 


The standard U.S. Sieeaneret System units of length are inch, foot, yard, and 
mile. Equivalences between units of length in the U.S. Customary System are 


, 12 inches (in.) = 1 foot (ft) 
3 ft = 1 yard (yd) 
36 in. = 1 yard (yd) 


5280 ft = 1 mile (mi) 


These equivalences can be used to form conversion rates to change one unit of 

measurement to another. For example, because 3 ft = 1 yd, the conversion rates 
d 

3 ft 7 Wes ly 


an are both equivalent to 1. 
1 lyd 3 ft 


=> Convert 27 ft to yards. => Convert 5 yd to feet. 


27 tte 271% 5 yd = 5 yd x 
1 yd on Sit 
Se ares Be se ae 
_ 27yd _isft 
Sao i 


Note that in the conversion rate chosen, the unit in the numerator is the 
same as the unit desired in the answer. The unit in the denominator is the 
same as the unit in the given measurement. 
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@. 61/4: 0,16 01 0, 6 0 1610 0; © a 0) 6.0 <0|16) (0 0 0.6. 0,010 0 018 ©..0.0) 016 © 66 00 0: © 0) 6) 6' 0) 0) 0.6 0 6,0 6) 0mm (0) © 0) 69.0106) 6 © 4) 01,010) .6'\6:[0) 0100 ee (@ ol) wim euens 6/1618) 5) saenel SEs) Seen eroler eels .0) 042.6) 48 


Example 1 Convert 40 in. to feet. | You Try It 1 Convert 14 ft to yards. 
Solution 40 in. = 40 im. X ne Your solution 
I 5 ae . 
12 um. 
AO ft 1 
= —— = 3—ft 
12 3 
PaO tye heen ct aie Laken si oie lence ae CEO Te eee amatoKelel co eileway oyeWetei/el @ taconenelts Tel cis)ieexoreliereits a 6.0 [0 Oh 6 © 0.0 © 6 0 0.6166 8 6 6 8 2: 6 0's) 6 6 'O 610 6 BP 8 8 0 8 COS O 6/0 6) Se (6 6 O16) 6481.06 
fee 2 ' Hou Try It 2 Convert 9240 ft to miles. 
Convert 35 yd to feet. 
1 1 13 Behe 
Solution 37 yd = ~ yd = at yd X 1a Your solution 
Reena es 
4 4 


"Objective B- 


To perform arithmetic operations 
with measurements of length 


Solutions on p. S21 


When performing arithmetic operations with measurements of length, write the 
answer in simplest form. For example, 1 ft 14 in. should be written as 2 ft 2 in. 


#» Convert: 50 in. = 
Al tie 2D sale 


) a0 
as 
2 


50m, = 4 i 2 me 


fe eee 


in. : 
e Because 12 in. = 1 ft, divide 50 in. by 12. 
The whole-number part of the quotient 


is the number of feet. The remainder is 
the number of inches. 


es 3 Convert: 17 in. = ft in. a Try It 3 Convert: 
42 in. = ft in. 
Solution ft. Sin: Your solution 
12) 17 e 12 in. = 1 ft 
cl 2 
5 
17 in. = 1 ft 5 in. 
Bade eric lae | ise sad eaten eee MAME EN Mote ia 2a Rae Midl ow locerended i wy aed Ararat alte Toit « SORca-to, 00s whe Wte: RDN IeE Pee ote eR IeeA eee 
" Example 4 Convert: 31 ft = yd ft You Try It 4 Convert: 14 ft = yd ft 
Solution 10 yd 1 ft Your solution 
einen e 3ft=1yd 
350) 
1 


31 ft = 10 yd 1 ft 


Solutions on p. S21 
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ee 5 Find the sum of 4 ft 4 in. and You Try It 5 Find the sum of 3 ft 5 in. and 
Usted Lei 4 ft 9 in. 
Solution 4ft 4in. Your solution 


+P ft 11 in. 
Sh 15. in. © 15 in. = 1ft3 in. 


pat tin = Ott-3 In: 


Hoes 6 Subtract: 9 ft 6 in. — 3 ft 8 in. ee Try It 6 Subtract: 4 ft 2 in. — 1 ft 8 in. 
Solution Sft 18 in. e Borrow 1 ft Your solution 
Off 6 im. (12 in.) from 
=— 31 8 in. 9 ft and add 
5 ft 10 in. to 6 in. 
eo Sa ae aed Ace Seed See eng | Ragin ery ae tr ees Eee ee RRR e Eee REE ete eee ey en TM iy 
Example 7 Multiply: 3 yd 2 ft x 4 Hou Try It 7 Multiply: 4 yd 1 ft x 8 
Solution 3 yd 2 ft rf ; Your solution 
x 4 


12 yd 8 ft ° 8ft=2yd2tt 
12 yd 8 ft = 14 yd 2 ft, 


Example 8 Find the quotient of 4 ft 3 in. fe Try It 8 Find the quotient of 7 yd 1 ft 
and 3. and 2. 
Solution 1 it Sin. Your solution 
3) 4ft 3. in: 
— 3 ft 


ie in: 
Sin 
= || 5) ihiai. 


Example 9 YouTry!lt9 , ; ; 
Multiply: 25 fe 3 Subtract: 65 fe oe ft 


Solution 2—ftx3=—ft x3 Your solution 


Solutions on p. S21 
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(Ooi To solve application problems t 


Example 10 fee Try It 10 

A concrete block is 9 in. high. How many rows The floor of a storage room is being tiled. 

of blocks are required for a retaining wall that Eight tiles, each a 9-inch square, fit across the 
is 6 ft high? width of the floor. Find the width, in feet, of 


the storage room. 


Strategy Your strategy 
To find the number of rows of blocks, convert 

9 in. to feet. Then divide the height of the wall 

(6 ft) by the height of each block. 


Solution Your solution 
: 9 wi ttt 9 
Qin, = SS > SSS SS SS 
1 2 1 
6 ft 
= 8 
O:7 sift 


Example 11 Li: Try It 11 
A plumber used 3 ft 9 in., 2 ft 6 in., and A board 9 ft 8 in. is cut into four pieces of 
11 in. of copper tubing to install a sink. Find equal length. How long is each piece? 


the total length of copper tubing used. 


Strategy Your strategy 
To find the total length of copper tubing 

used, add the three lengths of copper tubing 

(31t9in,, 2.1.6 m,,.and 11 in.). 


Solution Your solution 
Sftr 9int 
Bois Kons aat 

ab Lib hak, 
5 ft 26 in. © 26 in. = 2 ft 2 in. 

Bitte 26 inn=t7 Te 2 ine 


The plumber used 7 ft 2 in. of copper tubing. 


Solutions on p. S21 
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8.1 Exercises 


Objective A 


Convert. 
1 6ft= in. 2. Ott = in. 3. 30in. = ft 
4. 64in. = ft 5 tel3yd.= ft 6. 45 yd = ft 
Pa Ma d t 1 . 
: = y 8. 45 ft = yd 9. 23 yd = in. 
10. 5yd= in. Jt 0 In yd 12. 66in.= __ yd 
Lene 1 
13. 2mi= ft 14 IT mi=__ ft 15. 75 in. = ft 
Objective B , 
Perform the arithmetic operation. 
16. 100in. = 17. 6400 ft = 18. 15in. = 
li ssthts ty 3%, ae Le: 
19. 6 ft 7 in. 20. 9 ft 11 in. 21. 5 fs ne 
+ 3 ft 4 in. Ei be Vopibes = 2 ft Gin. 
2 
223 9 yd 1 ft 23; 245 in, 24. 33 ft x 4 
=o yd 2at x 6 
EAs in. Grabs 2 + sft 
255 2/5 104 in. 26. 12> in. + 3 27. 42 ft + 65 
28. 3 yd 2 ft 29: 1 mi 4200 ft 30. 5 yd 1 ft 
+ 6 yd 2 ft + 2 mi 3600 ft —2yd2 ft 
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Objective C 


31. 


33. 


553 


37: 


39. 


41. 


Chapter 8 / U.S. Customary Units of Measurement 


Application Problems 


A kitchen counter is to be covered with 
tile that is 4 in. square. How many tiles 
can be placed along one row of a counter 
top that is 4 ft 8 in. long? 


Find the missing dimension. 


What length of material is needed to drill 
two holes 3 in. in diameter and leave ; in. 


between the holes and on either side as 
shown in the diagram? 


iat 


\ 


in. == un, 


A board 6+ ft long is cut into four equal 
pieces. How long is each piece? 


A picture is 1 ft 9 in. high and 1 ft 6 in. 
wide. Find the length of framing needed 
to frame the picture. 


Forty-five bricks, each 9 in. long, are laid 
end to end to make the base for a wall. 
Find the length of the wall in feet. 


APPLYING THE CONCEPTS 


43. 


44. 


32. 


34. 


36. 


38. 


40. 


42. 


Thirty-two yards of material were used for 
making pleated draperies. How many feet of 
material were used? 


Find the total length of the shaft. 


4), tain ee 


— He a 


ee ft 5 in. 7 


Find the missing dimension in the figure. 


+ 4 in. = 


% 


How long must a board be if four pieces, 
each 3 ft 4 in. long, are to be cut from it? 


You bought 32 ft of baseboard to install in the 
kitchen of your house. How many inches of 
baseboard did you purchase? 


A roof is constructed with nine rafters, each 
8 ft 4 in. long. Find the total number of feet 
of material needed to build the rafters. 


There are approximately 200,000,000 adults living in the United States. 
Assume that the average adult is 19 in. wide from shoulder to shoulder. If 
all the adults in the United States are standing shoulder to shoulder, could 
they reach around Earth at the equator, a distance of approximately 


25,000 mi? 


How good are you at estimating lengths or distances? Estimate the length 
of a pencil, the width of your room, the length of a block, and the distance 
to the grocery store. Then measure these lengths and compare the results 


with your estimates. 
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Objective A 


Point of Interest 


The s used two different 
systems of weights. In both 
systems, the smallest unit was 
the uncia, abbreviated to “oz,” 
from which the term ounce is 
derived. In one system, there 
were 16 ounces to 1 pound. In 
the second system, a pound, 
which was called the libra, 
equaled 12 unciae. The 
abbreviation “lb” for pound 
comes from the word libra. 


The avoirdupois system of 
measurement and the troy 
system of measurement have 
their heritage in the two Roman 
systems. 


Section 8.2 / Weight 339 


Weight 


To convert measurements of 
weight in the U.S. Customary System 


Weight is a measure of how strongly Earth is pulling on an object. The unit of 
weight called the pound is defined as the weight of a standard solid kept at the 
Bureau of Standards in Washington, D.C. The U.S. Customary System units of 
weight are ounce, pound, and ton. 


Equivalences between units of weight in the U.S. Customary System are 


16 ounces (oz) = 1 pound (Ib) 
2000 lb = 1 ton 


These equivalences can be used to form conversion rates to change one unit of 
measurement to another. For example, because 16 0z = 1 lb, the conversion 


16 oz 1 |b 
1 lb nd 16 0z 


rates are both equivalent to 1. 


™ Convert,62 0z.to pounds. 


© The conversion rate must contain Ib (the unit 
desired in the answer) in the numerator and 
must contain oz (the original unit) in the 


62 0Z = 62 0z X 


al ted denominator. 
1 16 92 
_ 62 |b 
16 
= 3—l|b 
Eanes : Ree cs: You Try It 1 Convert 3 lb to ounces. 
Convert 35 tons to pounds. 
i 3 A a ZO Your solution 
Solution 5 tons 5 S = 
14,000 Ib _ so Ip 
2 
F) 
Example 2 Convert 42 oz to pounds. You Try It 2 Convert 4200 Ib to tons. 
i 42 ay os ran Your solution 
Solution oz = OZ es 
¥ 42 |b = 5 Ib 
16 8 


Solutions on p. S22 
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with measurements of weight 


Objective B To perform arithmetic operations 
Esa) ©) 


When performing arithmetic operations with measurements of weight, write the 
answer in simplest form. For example, 1 lb 22 0z should be written 2 lb 6 oz. 


Example 3 Find the difference between Be Try It 3 Find the difference between 7 Ib 
14 lb 5 oz and 8 lb 14 oz. 1 oz and 3 |b 4 oz. 
Solution 13Ib 21 oz e Borrow 1 lb Your solution 
416 507 (16 0z) from 
— 8lb140z 14 Ib and add 
Slb 7oz it to 5 oz. 
ieee 4 Divide: 7 lb 14 0z + 3 Be Try It 4 Multiply: 3 lb 6 oz X 4 
Solution 2 Moy 10) oyz Your solution 
3) 7lb 140z 
—6 |b 
1 Ib= 16 0z 
30 oz 
= 30) OF 
0 


Solutions on p. S22 


Objective © Tosolve application problems & | & 


Example 5 Ios Try It5 
Sirina Jasper purchased 4 lb 8 oz of oat bran Find the weight in pounds of 12 bars of soap. 
and 2 lb 11 oz of wheat bran. She plans to Each bar weighs 7 oz. 


blend the two brans and then repackage the 
mixture in 3-ounce packages for a diet 
supplement. How many 3-ounce packages can 
she make? 


Strategy Your strategy 
To find the number of 3-ounce packages: 
e Add the amount of oat bran (4 lb 8 oz) to the 
amount of wheat bran (2 lb 11 oz). 
* Convert the sum to ounces. 
e Divide the total ounces by the weight of each 
package (3 072). 


Solution Your solution 
4|lb 80z 
+21b110z 


6 bul 9:67 = 7b 3 OZ = 15.07 


She can make 38 packages. 


Solution on p. S22 
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8.2 Exercises 


Objective A 
Convert. 
17°64 62 = lb 2.6236 oz. =e lb a 8 b= OZ 
eet). = Oz 5. 3200 1b = tons 6; 7000 1b = tons 
1 
7. 6 tons = lb 8. \7 KOOKS == lb O70 66°07 = lb 
= 1 5 
LOS S90:\6o72— lb Lik ry lo = OZ 12% ae Ib = OZ 
3 4 
13. lo tons = lb 14. 5 ton. = lb (See OOM be ton 
16. 5000 lb = tons _-17. 1800z = Ib 18. 120z= Ib 
Objective B 
Perform the arithmetic operation. 
19. 9000 lb = 20. 850z= 21..°40607,;— 
tons lb lb OZ ~ lb OZ 
dpe, 4lb 70z 23. 1ton 800 1b 24. Tb 5'0z 
+31b120z + 3 tons 1600 lb — 3|lb80z 
1 
25. 3 tons 500 lb 26. 3 lb 6 0z Die 55 lloy < 
—1ton 800 |b x 4 
yy 
28. 2)31b80z 29. 4—lb*x-3 30. 7 lb 7 oz 
3 + 61b9 oz 
S17 65 OZ 32. 6= Ib $3. 5ib i207 = 4 
1 5 
Be, — 2—lb 
+ 25 OZ 6 
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Objective C Application Problems 


34. 


35. 


36. 


SWE 


38. 


39) 


40. 


41. 


42. 


43. 


44. 


45. 


A machinist has 25 iron rods to mill. Each rod weighs 20 oz. Find the total 
weight of the rods in pounds. 


A fireplace brick weighs 25 lb. What is the weight of a load of 
800 bricks? 


A college bookstore received 1200 textbooks, each weighing 9 oz. Find the 
total weight of the 1200 textbooks in pounds. 


A 4 xX 4-inch tile weighs 7 oz. Find the weight, in pounds, of a package of 
144 tiles. 


A farmer ordered 20 tons of feed for 100 cattle. After 15 days, the farmer 
has 5 tons of feed left. How many pounds of food has each cow eaten per 
day? 


A case of soft drink contains 24 cans, each weighing 6 oz. Find the weight, 
in pounds, of the case of soft drink. 


A baby weighed 7 lb 8 oz at birth. At 6 months of age, the baby weighed 
15 lb 13 oz. Find the baby’s increase in weight during the 6 months. 


Shampoo weighing 5 lb 4 0z is divided equally and poured into four con- 
tainers. How much shampoo is in each container? 


A steel rod weighing 16 lb 11 oz is cut into three pieces. Find the weight 
of each piece of steel rod. 


Find the cost of a ham roast that weighs 5 lb 10 0z if the price per pound 
is $3.20. 


A candy store buys candy weighing 12 lb for $14.40. The candy is repack- 
aged and sold in 6-ounce packages for $1.15 each. Find the markup on the 
12 lb of candy. 


A manuscript weighing 2 lb 3 oz is mailed at the parcel post rate of $.25 
per ounce. Find the cost of mailing the manuscript. 


APPLYING THE CONCEPTS 


Write a paragraph describing the growing need for precision in our meas- 
urements as civilization progressed. Include a discussion of the need for 
precision in the space industry. 


Estimate the weight of a nickel, a textbook, a friend, and a car. Then find 
the actual weights and compare them with your estimates. 
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Objective A 


Point of Interest 


art has its root in 


‘tus, which means “fourth.” 
1 
Thus a quart is ? of a gallon. 


The same Latin word is the 
source of such other English 
words as quarter, quartile, 
quadrilateral, and quartet. 


Pe ee ee 


Example 1 Convert 42 c to quarts. 


win wie 29) 6.6) § Sielwiel? 6, 6.8) el6is. 6 670 16 0 41619 o 
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Capacity 


To convert measurements of ae 
capacity in the U.S. Customary System & 89) 


Liquid substances are measured in units of capacity. The standard U.S. Cus- 
tomary units of capacity are the fluid ounce, cup, pint, quart, and gallon. 
Equivalences between units of capacity in the U.S. Customary System are 


8 fluid ounces (fl oz) = 1 cup (c) 
2c = 1 pint (pt) 
2 pt = 1 quart (qt) 
4 qt = 1 gallon (gal) 


I| 


These equivalences can be used to form conversion rates to change one unit of 
measurement to another. For example, because 8 fl oz = 1c, the conversion 
8 fl oz 1 : 
rates and ——“~ are both equivalent to 1. 
like 8 fl oz 


ef 


=> Convert 36 fl oz to cups. 


iWre 
36H Oz = 36 floz X afi e The conversion rate must contain c 
Oe in the numerator and fl oz in the 
36 flez 16 denominator. 
23 SSS 
i 8 fez 
Roe iexe 
8 
= Be Cc 
=> Convert 3 qt to cups. 
3 qt = 3 qt x x e The direct equivalence is not given above. 
Use two conversion rates. First convert 
3 qt 2 eS quarts to pints, and then convert pints to 
gee ee OEE ET cups. The unit in the denominator of the 
i ee I pt second conversion rate and the unit in the 
< I2¢ numerator of the first conversion rate must 
ei be the same in order to cancel. 
= 


You Try It 1 Convert 18 pt to gallons. 


Ieper ie gt : 
i — xk — XK = Your solution 
Solution 42c=42¢ a Tet 
( | 
2 Solution on p. S22 
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Objective B To perform arithmetic operations E 
84 & 


with measurements of capacity 


When performing arithmetic operations with measurements of capacity, write 
the answer in simplest form. For example, 1 c 12 fl oz should be written as 2 c 


4 fl oz. 


Example 2 What is 4 gal 1 qt decreased by 


2 gal 3 qt? 
Solution 3gal Sat © Borrow 1 gal 
4eat Let (4 qt) from 
— 2 gal 3 qt 4 gal and add 
1 gal 2 qt to 1 qt. 


You Try It 2 Find the quotient of 4 gal 2 qt 
and 3. 


Your solution 


Solution on p. S22 


jee eee eee reer eee eee reser ere eee evreeeeesee ese eee sees eesee viii ees ooeenseeseeereeseeesresesereeeeeeeeeereeeeeeseeseseneses 


Example 3 

A can of apple juice contains 25 fl oz. Find the 
number of quarts of apple juice in a case of 
24 cans. 


Strategy 
To find the number of quarts of apple juice in 
one case: 


e Multiply the number of cans (24) by the 
number of fluid ounces per can (25) to find 
the total number of fluid ounces in the case. 

e Convert the number of fluid ounces in the 
case to quarts. 


Solution 
2Ae< 25 t]1 oz = 600.f1 oz 


ODO oz aula ua ae 


ahvepe eo 
ee 1 8flez 2e 2pt 
600 qt 3 
— = || — 
32 oe 


oa ; 3 
One case of apple juice contains 187 qt. 


You Try It 3 

Five students are going backpacking in the 
desert. Each student requires 3 qt of water per 
day. How many gallons of water should they 
take for a 3-day trip? 


Your strategy 


Your solution 


Solution on p. S22 
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8.3 Exercises 


Objective A 
Convert. 


1. 601 oz = 


10. 10 qt = 


| EY at Mi 


16. i=pt= 


Objective B 


Perform the arithmetic operation. 


19. 14qt= 
gal 


ZZ. 3 gal 2 qt 
+ 4 gal 3 qt 


2: 3c 3 fl.oz 
—2c5floz 


28. 5)6 gal1qt 


S17 3 gal 3 qt 
+ 1 gal 2 qt 


fl oz 


qt 


fl oz 


saree aes, 5 


ih 


14. 


Lig 


20. 


Za: 


26. 


29; 


32, 


48 floz = c 
8c= pt 
12 pt = qt 
51 al = 
4 qt 
32 qt = 
ay tt ene 
17c= qt 
9 pt = 
at pt « 

4qt1pt 

a 2b Ppt 

2 qt t pt 

x 5 

Ze al + 4 

a 
4c 6 floz 


—2c7floz 


12. 


13: 


18. 


2a 


24. 


PA ip 


30. 


oo; 


Section 8.3 / Capacity 


2c = fl oz 


22 qt = gal 


7 gal = qt 


20 Th oz= 


3 gal 1 qt 
= 1 gal2 qt 


1 
3—pt x 5 
ee ee 
5 ¢ 3 floz 


+3c6floz 


3 gal 
— 1 gal 2 qt 


345 


pt 


pt 
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34. 
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1 2 i 3 
~pt + 2= ped eal eal 
1; pt 23 Pt 35 a ee 4 22 


Objective C Application Problems 


37. Sixty adults will attend a church social. Each adult will drink 2 ¢ of cof- 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


fee. How many gallons of coffee should be prepared? 


The Bayside Playhouse serves punch during intermission. Assume that 
200 people will each drink 1 c of punch. How many gallons of punch 
should be ordered? 


A solution needed for a chemistry class required 72 fl oz of water, 16 fl oz 
of one solution, and 48 fl oz of another solution. Find the number of 
quarts of the final solution. 


A cafeteria sold 124 cartons of milk in 1 day. Each carton contained 1 c of 
milk. How many quarts of milk were sold that day? 


A farmer changed the oil in a tractor seven times during the year. Each oil 
change required 5 qt of oil. How many gallons of oil did the farmer use in 
the seven oil changes? 


There are 24 cans in a case of tomato juice. Each can contains 10 fl oz of 
tomato juice. Find the number of 1-cup servings in the case of tomato 
juice. 


One brand of orange juice costs $1.59 for 1 qt. Another brand costs $1.25 
for 24 fl oz. Which is the more economical purchase? 


Mandy carried 6 qt of water for 3 days of desert camping. Water weighs 


8- Ib per gallon. Find the weight of water that she carried. 


A department store bought hand lotion in 5-quart containers and then 
repackaged the lotion in 8-fluid-ounce bottles. The lotion and bottles cost 
$41.50, and each 8-fluid-ounce bottle was sold for $4.25. How much profit 
was made on each 5-quart package of lotion? 


Orlando bought oil in 50-gallon containers for changing the oil in his cus- 
tomers’ cars. He paid $240 for the 50 gal of oil and charged customers 
$2.10 per quart. Find the profit Orlando made on one 50-gallon container 
of oil. 


APPLYING THE CONCEPTS 


47. 


Define the following units: grain, dram, furlong, and rod. Give an ex- 
ample where each would be used. 


Assume that you wanted to invent a new measuring system. Discuss some 
of the features that would have to be incorporated into the system. 


36. 2)3 gal 2 qt 
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Energy and Power 
To use units of energy in the U.S. Customary System a) Q 


Energy can be defined as the ability to do work. Energy is stored in coal, in gaso- 
line, in water behind a dam, and in one’s own body. 


One foot-pound (ft-lb) of energy is the amount of ean 
energy necessary to lift 1 pound a distance of 1 foot. / Vf 
1 Jb i ’ 
To lift 50 lb a distance of 5 ft requires 
50 X 5 = 250 ft - lb of energy. _-- 
we 
if 
fa 5 ft 
/ | | 
50 |b Mill ’ 


Consumer items that use energy, such as furnaces, stoves, and air conditioners, 
are rated in British thermal units (Btu). For example, a furnace might have a 
rating of 35,000 Btu per hour, which means that it releases 35,000 Btu of energy 
in one hour f1 h). « 


Because 1 Btu = 778 ft - lb, the following conversion rate, equivalent to 1, can be 


written: 
S184 IDG 

1 Btu 
Example 1 You Try It 1 
Convert 250 Btu to foot-pounds. Convert 4.5\Btu to foot-pounds. 
Solution Your solution 
250 Bu = 250 Bea x 8H 

weal 1 Bea 
= 194,500 ft - lb 

Example 2 You Try It 2 


Find the energy required for a motor to lift 


Find the energy required for a 125-pound 
800 lb a distanoe of 16 ft. 


person to climb a mile-high mountain. 


Solution Your solution 


In climbing the mountain, the person is lifting 
125 lb a distance of 5280 ft. 


Energy = 125 |b x 5280 ft 
= 660,000 ft «4b 


Solutions on p. S22 
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t 
W 
a 


Example 3 
A furnace is rated at 80,000 Btu per hour. How 
many foot-pounds of energy are released in 1 h? 


eee ee eee reer rere reer eesreeeeeeeeeseeeeeeeeeeeeeeeHseses 


Solution 
= fe 4tlb 
Btu = x 
80,000 Btu = 80,000 Bta i 


= 62,240,000 ft - lb 


be Try It 3 


To use units of power in the U.S. Customary System & J 


A furnace is rated at 56,000 Btu per hour. How 
many foot-pounds of energy are released in 1 h? 


Your solution 


Solution on p. S22 


Power is the rate at which work is done, or the rate at which energy is released. 


Power is measured in foot-pounds per second (%*), In each of the following 


examples, the amount of energy released is the same, but the time taken to 
release the energy is different; thus the power is different. 


100 lb is lifted 10 ft in 10 s. 


P = 
ower 10s 


100 lb is lifted 10 ft in 5 s. 


10 ft x 100 1b _ ft 


LOC = } 


10 ft X 100 lb ft - 


Power = 
58 


2 / | 
S | 
100 Ib MB 


The U.S. Customary unit of power is the horsepower. A horse doing average 
work can pull 550 lb a distance of | ft in 1 s and can continue this work all day. 


fib 


1 horsepower (hp) = 550 ——— 
S 


et 
: 0) 4.2) (q 6° 0) €1'e 6 0) 010, 6 |0 016 0) 00 0) ce 0 6) 6 6) 0. 6) .0 6 0 10 6 661s 610 © O16 0's 60 00:16 © 2 9 0 6) 6 O10 6 60 610 0 0.0 nie 0 8 © © Gis 6 6 6 0 056 ued eo ¥ wiv .e ce 6 oo 66:8) ve «6/01 61/6 


Example 4 
Find the power needed to raise 300 lb a 
distance of 30 ft in 15 s. 


[ 30 ft X 300 lb 
Solution Power = ———— 
toes 
ft - Ib 
2 = 600 
S 
ARIS Gan CRITE BOLE Did COV LE ON SEPO RAT Lig OP ONECART ECE OR TOOTEC ite 
_ Example 5 
ft - lb 


A motor has a power of 2750 ahs: Find the 


horsepower of the motor. 


0 
Solution = 5 hp 


pag hs: 
550 


You Try It 4 
Find the power needed to raise 1200 lb a 
distance of 90 ft in 24 s. 


Your solution . 


eee eee reer eee eee eee ese ereerereerereereeereeeereeeeeeeeeee 


You Try It 5 


"Find the 


S ‘i 
: } 


A motor has a power of 3300 


horsepower of the motor. 


Your solution 
Solutions on p. S22 
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8.4 Exercises 


Objective A 


1. 


11. 


i Was 


13. 


14. 


fa 


16. 


Convert 25 Btu to foot-pounds. 2. Convert 6000 Btu to foot-pounds. 

Convert 25,000 Btu to foot-pounds. 4. Convert 40,000 Btu to foot-pounds. 

Find the energy required to lift 150 Ib a 6. Find the energy required to lift 300 lb a dis- 
distance of 10 ft. tance of 16 ft. 

Find the energy required to lift a 3300- 8. Find the energy required to lift a 3680-pound 


pound car a distance of 9 ft. elevator a distance of 325 ft. 


Three tons are lifted 5 ft. Find she energy 10. Seven tons are lifted 12 ft. Find the energy 
required in foot-pounds. required in foot-pounds. 


af 


A construction worker carries 3-pound blocks up a 10-foot flight of stairs. 
How many foot-pounds of energy are required to carry 850 blocks up the 


stairs? 
e 


A crane lifts an 1800-pound steel] beam to the roof of a building 36 ft high. 
Find the amount of energy the crane requires in lifting the beam. 


A furnace is rated at 45,000 Btu per hour. How many foot-pounds of 
energy are released by the furnace in 1 h? 


A furnace is rated at 22,500 Btu per hour. How many foot-pounds of 
energy does the furnace release in 1 h? 


Find the amount of energy in foot-pounds given off when 1 lb of coal is 
burned. One pound of coal gives off 12,000 Btu of energy when"burned. 


Find the amount of energy in foot-pounds given off when 1 |b of gasoline 
is burned. One pound of gasoline gives off 21,000 Btu of energy when 


burned. 
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‘Objective B 


17. Convert 1100 i ” to horsepower. 18. Convert 6050 s 2 to horsepower. 
19. Convert 4400 © a to horsepower. 20. Convert 1650 ane horsepower. 
21. Convert 5 hp to foot-pounds per second. 22. Convert 4 hp to foot-pounds per second. 
23. Convert 7 hp to foot-pounds per second. 24. Convert 2 hp to foot-pounds per second. 


25. Find the power in foot-pounds per second needed to raise 125 lb a dis- 
lance of212 ff in3 s: 


26. Find the power in foot-pounds per second needed to raise 500 Ib a dis- 
tance of 60 ft in 8 s. 


27. Find the power in foot-pounds per second needed to raise 3000 lb a dis- 
tance of 40 ft in 25 s. 


28. Find the power in foot-pounds per second of an engine that can raise 
12,000 lb to a height of 40 ft in 60 s. 


29. Find the power in foot-pounds per second of an engine that can raise 
180 lb to a height of 40 ft in 5 s. 


30. Find the power in foot-pounds per second of an engine that can raise 
1200 lb to a height of 18 ft in 30s. 


31. A motor has a power of 4950 aoe Find the horsepower of the motor. 


32. A motor has a power of 16,500 ue Find the horsepower of the motor. 


33. A motor has a power of 6600 aaa Find the horsepower of the motor. 


APPLYING THE CONCEPTS 


34. Pick a source of energy and write an article about it. Include the source, 
possible pollution problems, and future prospects associated with this 
“a form of energy. 
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€ Focus on Problem Solving 


Applying Solutions 
to Other Problems 


Problem solving in the previous chapters concentrated on solving specific prob- 
lems. After a problem is solved, however, there is an important question to be 
asked: “Does the solution to this problem apply to other types of problems?” 


To illustrate this extension of problem solving, we will consider triangular num- 
bers, which were studied by ancient Greek mathematicians. The numbers 1, 3, 6, 


10, 15, and 21 are the first six triangular numbers. What is the next triangular 
number? 


To answer this question, note in the diagram below that a triangle can be formed 
using the number of dots that correspond to a triangular number. 


6 
2 @ 6 
© @ 6 6 6 @ 
@ 6 © @ @ © 6 
S ®@ @ @ @ 8 @® @ @ @ 6 6 @ 6 6 
® @ @ @ @ @ @@@ @ @ @ @ @ @ @@e@e¢66 
1 3 6 10 1S on 


Observe that the number of dots in each row is one more than the number of 
dots in the row above. The total number of dots can be found by addition. 


The pattern suggests that the next triangular number (the e 
seventh one) is the sum of the first 7 natural numbers. The Psst 
seventh triangular number is 28. The diagram at the right ee0e0e 
shows the seventh triangular number. ©@ee0 
@e6eee06@ 
Using the pattern for triangular numbers, it is easy to 6©@eeeee 6 


determine that the tenth triangular number is 
ae? 3 Ae ore Oa, ot Oe LO 


Now consider a situation that may seem to be totally unrelated to triangular 
numbers. Suppose you are in charge of scheduling softball games for a league. 
There are seven teams in the league, and each team must play every other team 
once. How many games must be scheduled? 


We label the teams A, B, C, D, E, F, and G. (See the figure at the left.) A line 
between two teams indicates that the two teams play each other. Beginning with 
A, there are 6 lines for the 6 teams that A must play. There are 6 teams that B 
must play, but the line between A and B has already been drawn, so there are 
only 5 remaining games to schedule for B. Now move on to C. The lines between 
C and A and between C and B have already been drawn, so there are only 4 addi- 
tional lines to be drawn to represent the teams C will play. Moving on to D, we 
see that the lines between D and A, D and B, and D and C have already been 
drawn, so there are 3 more lines to be drawn to represent the teams D will play. 


Note that each time we move from team to team, one fewer line needs to be 
drawn. When we reach F, there is only one line to be drawn, the one between F 
and G. The total number of lines drawn is 6 +5 + 4+ 3+2+ 1 = 21, the sixth 
triangular number. For a league with 7 teams, the number of games that must be 
scheduled so that each team plays every other team once is the sixth triangular 
number. If there were 10 teams in the league, the number of games that must be 
scheduled would be the ninth triangular number, which is 45. 


A college chess team wants to schedule a match so that each of its 15 mem- 
bers plays each other member of the team once. How many matches must 


be scheduled? 
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a Projects and Group Activities 


Astronomical 
Distances 


Nomographs 


Although one mile may seem like a long distance, for astronomers this measure- 
ment is inadequate for the vastness of space. Other measurements of distance 
are more useful. An astronomical unit is the average distance between Earth 
and the sun. A light year is the distance a ray of light travels in one year. To meas- 
ure even greater distances within the universe, a parsec is used. 


Use a reference to find the distance of one astronomical unit, one light year, and 
one parsec. Then write equivalences between these three units. 


Skidding distance 
(feet) 
400 


300 


250 


200 


150 


Coefficient of 
friction 
Dry concrete 


Dry asphalt 100 


Dry brick 


Wet concrete 
Wet asphalt 


Wet or dry 
gravel 


60 


400 


A chart is another tool that is used in 
problem solving. The chart at the left is a 
nomograph. A nomograph is a chart 
that represents numerical relationships 
among variables. 


One of the details a traffic accident inves- 
tigator checks when looking into a car 
accident is the length of the skid marks 
of the car. This length can help the inves- 
tigator determine the speed of the car 
when the brakes were applied. 


The nomograph at the left can be used to 
determine the speed of a car under given 
conditions. It shows the relationship 
among the speed of the car, the skidding 
distance, and the coefficient of friction. 


The coefficient of friction is an experi- 
mentally obtained value that reflects how 
easy or hard it is to drag one object over 
another. For instance, it is easier to drag 
a box across ice than to drag it across a 
carpet. The coefficient of friction is 
smaller for the box and ice than it is for 
the box and carpet. 


To use the nomograph at the left, an 
investigator would draw a line from the 
coefficient of friction to the skidding dis- 
tance. The point at which the line crosses 
the speed line shows how fast the car was 
going when the brakes were applied. The 
line from 0.6 to 200 intersects the speed 
line at 60. This indicates that a car that 
skidded 200 feet on wet asphalt or wet 
concrete was traveling at 60 mph. 


1. Use the nomograph to determine the speed of a car when the brakes were 
applied for a car traveling on gravel and for skid marks of 100 ft. 


2. Use the nomograph to determine the speed of a car when the brakes were 
applied for a car traveling on dry concrete and for skid marks of 150 ft. 


TN) | eek ee eee ames | 


Te~ en, dy eee pe) eee ee) CY Cie ae 


ee Male ee 
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a: Suppose a car is traveling 80 mi/h when the brakes are applied. Find the dif- 
ference in skidding distance if the car is traveling on wet concrete rather than 
dry concrete. 


If two towns are 150 mi apart and you drive between the two towns in 3 h, 
then your 


total distance 150 
Average speed = ae = 50 mi/h 
total time 3 


It is highly unlikely that your speed was exactly 50 mi/h the entire time of the 
trip. Sometimes you will have traveled faster than 50 mi/h, and other times 
you will have traveled slower than 50 mi/h. Dividing the total distance you 
traveled by the total time it took to go that distance is an example of calculating 
an average. 


There are many other averages that may be calculated. For instance, the Envi- 
ronmental Protection Agency calculates an estimated miles per gallon (mpg) for 
new cars. Miles per gallon is an average calculated from the formula 


a 


Miles traveled 
Gallons of gasoline 


Pd 


For instance, the miles per gallon for a car that travels 308 mi on 11 gal of gas is 


Ld 
A pilot would not use miles per gallon as a measure of fuel efficiency. Rather, 
pilots use gallons per hour. A plane that travels 5 h and uses 400 gal of fuel has 
an average that is calculated as 


Gaome Ob se byn Oa al ih 


Hours flown 


Using the examples above, calculate the following averages. 


1. Determine the average speed of a car that travels 355 mi in 6 h. Round to the 
nearest tenth. 

2. Determine the miles per gallon of a car that can travel 405 mi on 12 gal of 
gasoline. Round to the nearest tenth. 

3. If a plane flew 2000 mi in 5 h and used 1000 gal of fuel, determine the aver- 
age number of gallons per hour that the plane used. 


Another type of average is 
grade-point average (GPA). 
It is calculated by multiply- 
ing the units for each class 
by the grade point for that 
class, adding the results, and 
dividing by the total] number 
of units taken. Here is an 
example using the grading 
scale A=4, B=3, C=2, 
D = 1, and F = 0. 
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4. A grading scale that provides for plus or minus grades uses A = 4, A— = 3.7, 
B= 3:3) -B 33;"B= = 2.7, CH 2 3 e Ga C— Sr Dt =] 137 Da, 
D-— = 0.7, and F = 0. Calculate the GPA of the student whose grades are given 
below. 


Ts Chapter Summary ] Summary 


Key Words =A measurement includes a number and a unit. |p. 333] 


eee 


The U.S. Customary units of length are inch, foot, vard, and mile. fpeo55) 


Weight is a measure of how strongly Earth is pulling on an object. The U.S. Cus- 
tomary units of weight are ounce, pound, and ton. |p. 339] 


Liquid substances are measured in units of capacity. The U.S. Customary units 
of capacity are fluid ounce, cup, pint, quart, and gallon. |p. 343] 


oeceoeeeveevoeeeweeeeeee 


Energy is the ability to do work. One foot-pound of energy is the amount of 
energy required to lift 1 pound a distance of 1 foot. |p. 347] 


X 


Furnaces, stoves, and air conditioners are rated in energy units called British 
thermal units (Btu). |p. 347] 


Power is the rate at which work is done. The U.S. Customary unit of power is the 
horsepower (hp). [p. 348] 


Essential Rules §Equivalences Between Units of Length 12 in. = 1 ft 
3 ft = 1 yd 
36 in. = 1 yd 


5280 ft = 1 mi [p. 333] 


eeoeveeeveos 


Equivalences Between Units of Weight 160z = 1 |b 
2000 lb = 1 ton [p. 339] 


Equivalences Between Units of Capacity 8floz=1lc 

2c=1pt 

: 2 pt = ].qt 

4 qt = 1 gal [p. 343] 

Equivalences Between Units of Energy 1 Btu = 778 ft - lb [p. 347] 
r : ft - Ib 
Equivalences Between Units of Power l:hp = 550 —— [p. 3483 
S 


A conversion rate is used to convert one unit of measurement to another. For 


ais 6 ; : 
~~ is used to convert feet to inches. [ps 3o3i 


example, the conversion rate ne 


esveveeee eevee ee eevee eneeevesee eee eee @ 
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i, 


aS. 


& Chapter Review 


Convert 4 ft to inches. 


Find the energy needed to lift 200 Ib a dis- 


tance of 8 ft. 


Convert 14 ft to yards. 


Find the quotient of 7 |b 5 oz and 3. 


’ 


Add: 3 ft 9 in. 
+ 5 ft 6in. 


Add: 5 lb 11 oz 
+3\b 80z 


Convert 12 c to quarts. 


10. 


12. 


14. 


Chapter haview 


What is 7 ft 6 in, divided by 37 


' J my 
Convert 25 pt to fluid ounces, 


Convert 2400 |b to tons. 


; 3 
Convert 33 Ib to ounces. 


Subtract: 3 tons 500 |b 
| ~1ton 1500 |b 


Subtract: 5 yd 1 ft 
- 3 yd 2 ft 


Find the product of 2 ft 8 in. and 5. 


355 


356 


5; 


16. 


iW 


18. 


19: 


20. 


PA Is 


2 2. 


23. 


24. 
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Convert 2.5 hp to foot-pounds per second. (1 hp = 550 ft - a 


s 


Multiply: 5 lb 8 oz: 
x 8 


Convert 50 Btu to foot-pounds. (1 Btu = 778 ft - lb.) 


ft - lb 


S 


Convert 3850 


Ss 


to horsepower. (1 hp = 550 are ; 


A board 6 ft 11 in. long is cut from a board 10 ft 5 in. long. Find the length 
of the remaining piece of board. 


A book weighing 2 lb 3 oz is mailed at the parcel post rate of $.18 per ounce. 
Find the cost of mailing the book. 


A can of pineapple juice contains 18 fl oz. Find the number of quarts in a 
case of 24 cans. 


A cafeteria sold 256 cartons of milk in one school day. Each carton contains 
1 c of milk. How many gallons of milk were sold that day? 


A furnace is rated at 35,000 Btu per hour. How many foot-pounds of energy 
does the furnace release in 1 h? (1 Btu = 778 ft - lb.) 


Find the power in foot-pounds per second of an engine that can raise 
800 lb to a height of 15 ft in 25s. 


Copyright © Houghton Mifflin Company. All rights reserved. 


MOPYULRTE SS! MOUSMLON WETTI Company, AU rights reserved, 


‘10. 


a 


£8 Chapter Test 


1 ; 
Convert 25 ft to inches. 


2 ‘ : 
A board 63 ft long is cut into five equal 


pieces. How long is each piece? 


7 
Convert 25 lb to ounces. r 


Find the sum of 9 lb 6 oz and 7 |b 11 oz. 


Chapter Test 357 


1 ft 9 in. 


Subtract: 4 ft 2 in. - 


Seventy-two bricks, each 8 in. long, are Jaid 
end to end to make the base for a wall. Find 
the length of the wall in feet. 


Convert: 400z=__ |b oz 


Divide: 6lb120z+4 


A college bookstore received 1000 workbooks, each weighing 12 oz. Find 


the total weight of the 1000 workbooks in pounds. 


An elementary school class gathered 800 aluminum cans for recycling. 
Four aluminum cans weigh 3 oz. Find the amount the class received if the 
rate of pay was $.75 per pound for the aluminum cans. Round to the near- 


est cent. 


Convert 13 qt to gallons. 


12. Convert 35 gal to pints. 
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is. 


Vey, 


16. 


17. 


18. 


Ihe} 


20. 


Chapter 8 / U.S. Customary Units of Measurement 


What is 13 eal times 7? 14. Add: 5 gal2 qt +2gal3 qt 


A can of grapefruit juice contains 20 fl oz. Find the number of cups of 
grapefruit juice in a case of 24 cans. 


Nick, a mechanic, bought oil in 40-gallon containers for changing the oil in 
customers’ cars. He paid $200 for the 40 gallons of oil and charged cus- 
tomers $2.15 per quart. Find the profit Nick made on one 40-gallon con- 
tainer of oil. 


Find the energy required to lift 250 lb a distance of 15 ft. 


A furnace is rated at 40,000 Btu per hour. How many foot-pounds of energy 
are released by the furnace in 1 h? (1 Btu = 778 ft - lb.) 


Find the power needed to lift 200 lb a distance of 20 ft in 25 s. 


A motor has a power of 2200 2s 


(1 hp = 550 up 


Ss 


Find the motor’s horsepower. 
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i; 
< 
», 
as 
2; 
11. 


€ Cumulative Review 


Find the LCM of 9, 12, and 15. 


Ti ie, ee 
Subtract: 33 a 


inplitye. 2 = (2 —1\— 3 

Simplify: - € } 3 

Multiply: 0.0792 id 
x 0.49 


Find 25% of 50. 


A 7.2-pound roast costs $29.88. Find the unit 
cost. 


Convert: 240z=___|lb___ oz 


Subtract: 4 a= 12 qt 


10. 


i 


14. 


16. 
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Prac ; 
Write , asa mixed number. 


What is 53 divided by 25? 


Round 2.0972 to the nearest hundredth. 


a 44 
Solve the proportion: — = 
Ive proportio 0 60 


18 is 42% of what? Round to the nearest 
hundredth. 


Add: 32in. + 5=in. 


¢ 
Multiply: 31lb80z x9 


Find 2 |b 10 oz Jess than 4 |b 6 oz. 


360 


Lz. 


18. 


19. 


20. 


7A 


IME 


ZS: 


24. 


PAS: 


26. 


Pag lp 


28. 


29: 
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An investor receives a dividend of $56 from 40 shares of stock. At the same 
rate, find the dividend that 200 shares of stock would yield. 


Anna had a balance of $578.56 in her checkbook. She wrote checks of 
$216.98 and $34.12 and made a deposit of $315.33. What is her new check- 
ing account balance? 


An account executive receives a salary of $800 per month plus a commis- 
sion of 2% on all sales over $25,000. Find the total monthly income of an 
account executive who has monthly sales of $140,000. 


A health inspector found that 3% of a 2500-pound shipment of carrots 
were spoiled and could not be sold. Find the amount of carrots that could 


be sold. 


The scores on the final exam of a trigonometry class are 10 
recorded in the histogram in the accompanying figure. What 
percent of the class received a score between 80% and 90%? 
Round to the nearest percent. 


Number of Students 
ron 


PE ee eae ey 


40 


Hayes Department Store uses a markup rate of 40% on all merchandise. 
What is the selling price of a compact disk player that cost the store $220? 


A construction firm received a loan of $200,000 for 8 months at a simple 
interest rate of 11%. Find the interest paid on the loan. 


Six college students spent several weeks panning for gold during their sum- 
mer vacation. The students obtained 1 lb 3 oz of gold, which they sold for 
$400 per ounce. How much money did each student receive if they shared 
the money equally? Round to the nearest dollar. 


Four books were mailed at the postal rate of $.28 per ounce. The books 
weighed 1 Ib 3 oz, 13 oz, 1 lb 8 oz, and 1 lb. Find the cost of mailing the 
books. 


One brand of yogurt costs $.79 for 8 oz, and 36 oz of another brand can be 
bought for $2.98. Which purchase is the better buy? 


‘Two dice are rolled. What is the probability that the sum of the dots on the 
upward faces is 9? 


Find the energy required to lift 400 lb a distance of 8 ft. 


Find the power, in foot-pounds per second, needed to raise 600 |b a dis- 
tance-of 8 ftin' 12 s: 


50 


60 


70 


Scores 


80 90 


100 
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11. 


13. 


17. 


& Final Examination 


Subtract: 100,914 — 97,655 

Simplify: 3? - (5 — 3)? +3 +4 

Add: 2 + > + 
2 6 


i 
5 


Find the product of 32 and =. ; 


f 


Add: 4.972 
28.6 
1.88 
+ 128.725 
Multiply: 2.97 
x 0.0094 


Convert 0.45 to a fraction in simplest form. 


“4 


re 
Solve the proportion = = 75- 
Round to the nearest tenth. 


10. 


12. 


14. 


16. 


18. 


563 


Final Examination 


Find 34,821 divided by 657, 
Find the LCM of 9, 12, and 16. 
Subtract: 72, aay 
Divide: 12 + 32 


Simplify: (2) ‘ (2 re ) - 


Find 90,001 decreased by 29,796. 


Divide: 0.062)0.0426 
Round to the nearest hundredth. 


Write “323.4 miles on 13.2 gallons of gas” as 
a unit rage. 


1 + 
Write 22—-% as a fraction. 
2 


564 


19: 


21. 


MRY 


Pays 


21, 


74). 


St 


33. 


Final Examination 


Write 1.35 as a percent. 


Find 120% of 30. 


42 is 60% of what number? 


Subtract: 3 ft 2 in. — 1 ft 10 in. 


Find the sum of 3 lb 12 oz and 2 lb 10 oz. 


Divide: 3)5 gal 1 qt 


Convert 4 m 62 cm to meters. 


Convert 2 L 67 ml to milliliters. 


20. 


papas 


24. 


26. 


28. 


30. 


32. 


34. 


ee) 
Write qasa percent. 


12 is what percent of 9? 


Convert 12 ft to inches. 


Convert 40 oz to pounds. 


Convert 18 pt to gallons. 


Convert 2.48 m to centimeters. 


Convert | kg 614 g to kilograms. 


Convert 55 mi to kilometers. Round to the 
nearest hundredth. (1.61 km ~ 1 mi) 
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ads 


a. 


41. 


43. 


47. 


49. 


How much does it cost to run a 2400-watt air 
conditioner for 6 h at 8¢ per kilowatt-hour? 
Round to the nearest cent. 


Find the perimeter of a rectangle with a 
length of 1.2 m and a width of 0.75 m. 


Find the volume of a box with a length of 
20 cm, a width of 12 cm, and a height of 
5 cm. 


Subtract: —30 — (—15) 


Find the quotient of —1 7 and 55. 


Simplify: 2x — 3(x — 4) + 5 


Solve: 3x — 5 = 10 


36. 


38. 


40. 


42. 


44. 


46. 


48. 
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Write 0.0000000679 in scientific notation. 


Find the area of a rectangle with a length of 
9 in. and a width of 5 in. 


Add: —2 + 8 + (—10) 


Simplify: (—4)? + (1 — 3)? — (-2) 


Solve: ox = —{2 


Solve: 8 — 3x =x +4 


You have $872.48 in your checking account. You write checks of $321.88 
and $34.23 and then make a deposit of $443.56. Find your new checking 


account balance. 


566 


50. 


51. 


SVs 


53. 


54. 


55. 


56. 


Sie 


58. 


59. 


60. 


Final Examination 


On the basis of a pre-election survey, it is estimated that 5 out of 8 eligible 
voters will vote in an election. How many people will vote in an election 
with 102,000 eligible voters? 


This month a company is paying its stockholders a dividend of $1.60 per 
share. This is 80% of what the dividend per share was one year ago. What 
was the dividend per share one year ago? 


A sales executive received commissions of $4320, $3572, $2864, and $4420 
during a 4-month period. Find the average income from commissions for 
the 4 months. 


A contractor borrows $120,000 for 9 months at an annual interest rate of 
10%. What is the simple interest due on the loan? 


If two dice are tossed, what is the probability that the sum of the dots on 
the upward faces is divisible by 3? 


The top four highest death counts, by country, in World War I are 
shown in the circle graph. Find what percent the death count of Chi- 
nese is of the totai death count in all four countries. Round to the nearest 
tenth of a percent. 


A compact disc player that regularly sells for $314.00 is on sale for $226.08. 
What is the discount rate? 


A square tile measuring 8 in. by 8 in. weighs 9 oz. Find the weight, in 
pounds, of a box containing 144 tiles. 


Find the perimeter of the composite figure. 
Use 3.14 for 7. 


8 in. 8 in. 


Find the area of the composite figure. — on | 


Use 3.14 for a. a 
te 


Five less than the quotient of a number and two is equal to three. Find the 
number. 


Japan 
China 1100 
1300 \ 


Top Four Highest Death 
Counts in World War Ii 
(in thousands) 


Source: U.S. Department of 
Defense 
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Compound Interest Table 


Compounded Annually 
4% 5% 6% 7% 8% 9% 10% 
1 year 1.04000 1.05000 1.06000 1.07000 1.08000 1.09000 1.10000 


5 years 1.21665 1.27628 £33823 1.40255 1.46933 1.53862 1.61051 
10 years 1.48024 1.62890 1.79085 196715 2.15893 2.36736 2.59374 
15 years 1.80094 2.07893 2.39656 2.75903 SH PAY, 3.64248 4.17725 
20 years 2 MQ 2.65330 3.20714 3.86968 4.66095 5.60441 6.72750 


Compounded Semiannually 


4% 5% 6% 7% 8% 9% 10% 
lyear 1.04040 1.05062 1.06090 107123 1.08160 1.09203 1.10250 
_ 5 years 1.21899 1.28008 1.34392 1.41060 1.48024 Les Z aL 1.62890 
10 years 1.48595 1.63862 1.80611 1.98979 ZA? 2.41171 2.65330 


15 years 1.81136 209057 2.42726 2.80679 3.24340 3.74531 4.32194 
20 years 2.20804 2.68506 3.26204 3.95926 4.80102 5.81634 Jie Voie k 


Compounded Quarterly 


4% 5% 6% 7% 8% 9% 10% 
1 year 1.04060 1.05094 1.06136 1.07186 1.08243 © 1.09308 1.10381 
5 years E2209 1.28204 1.34686 1.41478 1.48595 1.56051 1.63862 


10 years 1.48886 1.64362 1.81402 2.00160 2.20804 2.43519 2.68506 
15 years 1.81670 2.10718 2.44322 2.03182 3:28103 3.80013 4.39979 
20 years Pdf) MOT 72 2.70148 3.29066 4.00639 4.87544 5.93015 7.20957 


Compounded Monthly ; = 
4% 5% 6% 77% 8% 9% 10% 


1 year 1.04074 1.051962 1.061678 1.072290 1.083000 1.093807 1.104713 
5 years 1.220997 1.283359 1.348850 1.417625 1.489846 1.565681 1.645309 
10 years 1.490833 1.647009 1.819397 2.009661 2.219640 2.451357 2.707041 
15 years 1.820302 2.113704 2.454094 2.848947 3.306921 3.838043 4.453920 
20 years Mei Pay ey 2.712640 3.310204 4.038739 4.926803 6.009152 7.328074 


Compounded Daily 
4% 5% 6% 77% 8% 9% 10% 
1 year 1.04080 il (OkSysk 2 vi 1.06183 1.07250 1.08328 1.09416 1.10516 


5 years 1.22139 1.28400 1.34983 1.41902 1.49176 1.56823 1.64861 
10 years 1.49179 1.64866 1.82203 2.01362 222990 2.45933 ZL 
15 years 1.82206 2.11689 2.45942 2.85736 3.31968 3.85678 4.48077 
20 years 2.22544 2.71810 eRe, 4.05466 4.95217 6.04830 7.38703 


To use this table: 

1. Locate the section which gives the desired compounding period. 

2. Locate the interest rate in the top row of that section. 

3. Locate the number of years in the left-hand column of that section. 

4. Locate'the number where the interest-rate column and the number-of-years row meet. This is the compound interest factor. 


Example An investment yields an annual interest rate of 10% compounded quarterly for 5 years. 
The compounding period is “compounded quarterly.” 

The interest rate is 10%. 

The number of years is 5. 

The number where the row and column meet is 1.63862. This is the compound interest factor. 
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e Compound Interest Table ig 


1 year 

5 years 
10 years 
15 years 
20 years 


1 year 

5 years 
10 years 
15 years 
20 years 


1 year 

5 years 
10 years 
15 years 
20 years 


1 year 

5 years 
10 years 
15 years 
20 years 


1 year 

5 years 
10 years 
15 years 
20 years 


11% 


1.11000 
1.68506 
2.83942 
4.78459 
8.06239 


11% 


1.11303 
1.70814 
2.91776 
4.98395 
8.51331 


11% 
1.11462 
1.72043 
29596) 
5.09225 
8.76085 


11% 


LAN SAL 
1.728916 
2.989150 
5.167988 
8.935015 


11% 


1.11626 
ey Soi 
3.00367 
sal )a) she 
9.02203 


12% 


1.12000 
1.76234 
3.10585 
5.47357 
9.64629 


12% 


1.12360 
1.79085 
3.20714 
5.74349 
10.28572 


lea Day 


1.8061 1s - 


3.26204 
5.89160 
10.64089 


12% 


1.126825 
1.816697 
3.300387 
5.995802 
10.892554 


12% 


1.12747 
1.82194 
3.31946 
6.04786 
11.01883 


Compounded Annually 


13% 


1.13000 
1.84244 
3.39457 
6.25427 
11.52309 


Compounded Semiannually 


13% 
1.13423 
1.87714 
3.52365 
6.61437 

12.41607 


14% 


1.14000 
1.92542 
SelO722 
7.13794 
13.74349 


14% 


1.14490 
1.96715 
3.86968 
7.61226 
14.97446 


Compounded Quarterly 


13% 14% 
1.13648 1.14752 
1.89584 NASI) 
3.59420 3.95926 
6.81402 7.87809 
12.91828 15.67574 
Compounded Monthly 
13% 14% 
1.138032 1.149342 
1.908857 2.005610 
3.643733 4.022471 
6.955364 8.067507 
135276792 16.180270 
Compounded Daily 
13% 14% 
1.13880 1.15024 
91582 2.01348 
3.66845 4.05411 
7.02625 8.16288 
13.45751 16.43582 


iso 


1.15000 
2.01136 
4.04556 
8.13706 
16.36654 


15% 


LAlSsa03 
2.06103 
4.24785 
8.75496 
18.04424 


15% 


1.15865 
2.08815 
4.36038 
OMN0518 
19.01290 


15% 


1.160755 
2.107181 
4.440213 
9.356334 
19.715494 


15% 


1.16180 
2.11667 
4.48031 
9.48335 
20.07316 


16% 


1.16000 
2.10034 
4.41144 
D205 52 
19.46076 


16% 


1.16640 
Ja MEYeIO)S) 
4.66096 
10.06266 
21.72452 


16% 


1.16986 
Pox NOMA 
4.80102 
10.51963 
23.04980 


16% 


IZLE 
2213807 
4.900941 
10.849737 
24.019222 


16% 


1.17347 
PADS) 
4.95130 
11.01738 
24.51534 


Appendix 


17% 


1.17000 
2.19245 
4.80683 
10.53872 
23.10560 


17% 


(LMT 
2.26098 
SAWS 
11255825 
2613802 


17% 


SE. we) 
2.29891 
5.28497 
12.14965 
Dioo0Od 


17% 


1.183892 
Desay SI ENS. 
5.409036 
SI IOTS 
29.257669 


17% 


1.18526 
255918 
5.47178 


12579950 
29.94039 


569 


Appendix 


Monthly Payment Table 
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3. Locate the number where the interest-rate column and the number-of-years row meet. This is the monthly payment factor. 


The number where the row and column meet is 0.0102861. This is the monthly payment factor. 


Example A home has a 30-year mortgage at an annual interest rate of 12%. 


2. Locate the number of years in the left-hand column. 


1. Locate the desired interest rate in the top row. 


=) 
Aix) 
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Solutions to You Try It $1 


a Solutions to Chapter 1 “You Try It” 


SECTION 1.1 
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You Try It 4 
You Try it 1 HH++++++o4++4+4 44-44 45 Strategy To find the total amount spent on 
OMAN a4e5 68768) Oo 1012 13 14 these items, add the four amounts 
YouTryiIt2 a.45>29 »b.27>0 ee 
Solution 30 
You Try It3_ Thirty-six million four hundred sixty- a2 
two thousand seventy-five i 
ap il 
You Try It 4 452,007 19 
You Try it 5 60,000 + 8000 + 200 + 80 +1 The total amount spent on these 
items is $79. 
You Try It 6 100,000 + 9000 + 200 + 7 SECTION 1.3 
You Try It 7 Given place value You Try It 1 8925 Check: 6413 
— 6413 2512 
368,492 J 2512 8925 
gern You Try It 2 17,504 Check: 9,302 
a2 + 8,202 
368,492 rounded to the’nearest ten- 8 202 17.504 
thousand is 370,000. 
You Try It 3 Di 7 it 
You Try It 8 Given place value SABE Check: 865 
. - 865 + 2616 
3962 Owl 3481 
You Try It 4 15 
65 NS TD 
eyes Sone? Check: 14,485 
ee to the nearest hundred =A ASS + 40.077 
is — ae 
40,077 54,562 
You Try It 5 139 9 
SECTION 1.2 y ae 
BADOB Check: 54,936 
You Try It 1 im AES 26 i D.06n 
+12 a 2.0 © 7 64,003 
12,800 You Try It 6 
347 increased by 12,453 is 12,800. Strategy To find the difference, subtract the 
number of personnel on active duty 
You Try It 2 3 in the Air Force in 1945 (2,282,259) 
oe oe) from the number of personnel on 
88 active duty in the Navy in 1945 
oF Ol (3,380,817). 
250 Solution 3,380,817 
= 27282259 
You Try It 3 ii Da 1,098,558 
4 na The difference between the number 
89,035 of personnel on active duty in the 
ie 4.992 Navy and in the Air Force in 1945 


was 1,098,558. 


$2 Chapter 1 


You Try It 7 
Strategy 


Solution 


SECTION 1.4 


You Try It 1 


You Try It 2 


You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


To find your take-home pay: 

e Add to find the total of the 
deductions (127 + 18 + 35). 

e Subtract the total of the deductions 
from your total salary (638). 


127 . 638 
18 — 180 
+ 35 458 


180 in deductions 


Your take-home pay is $458. 


35 
648 
SG aunt! 


4536 


756 
xa305 


3780 
22680 


230,580 


To find the number of cars the dealer 
will receive in 12 months, multiply 
the number of months (12) by the 
number of cars received each month 
(37). 


37 
es 


74 
Sf 


444 


The dealer will receive 444 cars in 
12 months. 


To find the total cost of the order: 

e Find the cost of the sports jackets 
by multiplying the number of 
jackets (25) by the cost for each 
jacket (23). 

e Add the product to the cost for the 
suits (4800). 


23 4800 

x 25 eT 

mld 5375 
46 


575 cost for jackets 


The total cost of the order is $5375. 


SECTION 1.5 


You Try It 1 7 


9)63 


Check: 7 X 9 = 63 


You Try It 2 453 
9) 4077 
350 

47 

a5 
27 
ar 
0 


Check: 453 X 9 = 4077 


You Try It 3 705 


You Try It 4 870 r5 


Check: (870 X 6) + 5 = 
5220 + 5 = 5225 


You Try It 5 SO5cins 


59 
=36 
3 


Check: (3058 X 7) + 3 = 
21,406 + 3 = 21,409 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


You Try It 6 


You Try It 7 


You Try It 8 


You Try It 9 


“ You Try It 10 


Strategy 


Solution 


37 
Ft 

378 

~378 


0 Check: 109 x 42 = 4578 


470 129 
39) 18,359 
—156 


Pais. 
=23 


29 
a 
29 


Check: (470 * 39) + 29 = 
18,330 + 29 = 18,359 


rs 


62 rll11 


534) 33,219 


~32 04 fe: 
1179 
~1 068 
111 


e 
Check: (62 X 534) + 111 = 
33,108 + 111 = 33,219 


421 133 


515) 216,848 


—206 0 


10 84 
—10 30 


548 
= 515 


33 


Check? (420315). 4°33 = 
216,815 + 33 = 216,848 


To find the number of tires that can 
be stored on each shelf, divide the 
number of tires (270) by the number 
of shelves (15). 


18 


15) 270 


= [5 


120 
= 120 


0 


Each shelf can store 18 tires. 


Solutions to You Try It $3 


You Try It 11 


To find the number of cases 

produced in 8 hours: 

* Find the number of cases produced 
in 1 hour by dividing the number 
of cans produced (12,600) by the 
number of cans to a case (24). 

* Multiply the number of cases 
produced in 1 hour by 8. 

525 

24) 12,600 

=<) VAL 
60 
—48 
120 
—120 
0 


Strategy 


cases produced 
in 1 hour 


Solution 


325 
x 8 


4200 


In 8 hours, 4200 cases are produced. 


SECTION 1.6 


You Try It 1 Dd oe? aire oa Se 


You Try It 2 10-10-10-10-10-10-10=10’ 


ae Ao, 


2?-5*=(2-2-2)-(5-5)=8 
200 


You Try It 3 


I 


5-(8- 4 +4-2 
=5-#+4-2 
=5-16+4-2 
=80+4-2 
=20-2 
= 18 


You Try It 4 \ 


SECTION 1.7 


40 + 1=40 
40 + 2 = 20 
40 + 3 
40 +4= 10 
40+5=8 
40 +6 
40 +7 
40=8=5 


1,2, 4,5, 8, 10, 20, and 40 are factors 
of 40. 


You Try It 1 


Will not divide evenly 


Will not divide evenly 
Will not divide evenly 


S4 Chapter 2 


You Try It 2 44 
7 ag (ae 2 
Zul 
11 1 
44=2-2-11 


You Try It 3 7/2 


LiF =3.° 59 


Solutions to Chapter 2 “You Try It” 


SECTION 2.1 
You Try It 1 
50 = 
84 = 
135 = 
AMV L( CIM == 2 so 8) 5 3h6 eho bye Go 7/ 
= 18,900 
You Try It 2 
36 = 
60 = 
72= 
The GCF = 2-2-3 = 12. 
You Try It 3 2 Ste Pee la! 
11 = it 
24=|2-2:-2 3 
30 = 2 <n ee! 
Because no numbers are circled, the 
GCF = 1. 
SECTION 2.2 


You Try It 1 4 


You Try It 2 a 


You Try It 3 + 


You Try It 4 


You Try It 5 eee ee 
s-8 


8 8 
SECTION 2.3 
By eyo 8) 7/ 
You Try It 1 +5= —— 
ou Try 45+5=9 5° 5-9 45 


PAT oe : 3 
— is equivalent to = 


45 
You Try It2 Write 6 as °. 
6:18 108 
18+1=18 6= = 
jee Es: 18 
= is equivalent tq 6. 
ile, at 1 
You Try It 3 Gla aod ee 
24 2°2°2°3 3 
1 1 
1 1 1 
You Try It 4 ce et MS Tee 
Noe PAE ILO LE Ff 
ioe ti! 1 
You Try It 5 ae ale — 
32) S24 25/2728 2 332 


You Try It 6 — = Sa By as 
: 3 0F3 


SECTION 2.4 
3 
You Try It 1 — 
ou Iry 8 
I 
+ — 
ae 
10eeS 
ig aed 
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Solutions to You Try It $5 


You ny It 2 S _ 20 * The LCM of 12 and 16 You Try It 9 
: - is 48. Strategy To find the total time spent on the 
peas oe activities, add the three times 
16 48 ean 
4—, 3-, 1-]. 
a 2 ben 
48 1 6 
Soluti 4— = 4— 
ion 5 3 
pee hike e Th a = qin. 
8 120 is 120. \ 4 
pane ee. Ue rte 7: 
Lo 7420 
Lee a 
120 120 
The total time spent on the three 
You Try It 4 3 _ 30 * The LCM of 4, 5, and activities was 95 hours. 
4 40 8 is 40. 
ab mel) 
= C0 You Try It 10 
See Ss 
+ 8 40 f Strategy To find the overtime pay: 
« Find the total number of overtime 
87 of, > 1 
ry ear | .% hours (12 + 34 +2). 
* Multiply the total number of hours 
by the overtime hourly wage (36). 
6 6 
You Try It 5 Voss SS = aS 2 
11 11 P Solution {— 
5 
1 36 
You Try It 6 29 33 % 
Peet a yy, 252 
12 3 
5 6— = 7 hours 
ar 3 
\ Jeff earned $252 in overtime pay. 
4 24 
= = Wee LCM = 30 
You Try It 7 1S 73 ° 
ras a Peas SECTION 2.5 
10 30 
11 De 16 
A =e 3 You Try It 1 aes 
E head Cae 27 
a 7 
= 67 fe a ade 
Z 26— = 28—— 
& aay 30 rail 
2 ae 
4 , fe 27) 4B 
a. 
E = —— © LCM = 120 
é You Try It 8 93 "0 
= i 70 13. 32 
Ee eS (i ee —— = —— © LCM = 72 
: Rrim, ai Vee, get a5 
4 14 112 jimsie 3 | 
2] pees 10— i 
: sel SLA ADT ie? 
= De, 107 31 
= So — 
a 0120 72 
1S) 


S6 Chapter 2 


You Try It 3 


You Try It 4 


You Try It 5 


You Try It 6 
Strategy 


Solution 


You Try It 7 
Strategy 


Solution 


5 20 
— =17— ¢ LCM= 
175 iw, C 36 
> 15 
ROM ft 56 
5 
6— 
36 
13 
8 = 7— »® LCM = 13 
13 
4 4 
Wiaise Cis 
9 
ae 
Ti 28 64 
21— = 21— = 20— ® LCM = 36 
19 36 0% 
11 3} BS) 
= 7 = 7 
> 36 36 
Bil 
13— 
36 


To find the time remaining before the 
plane lands, subtract the number of 


hours already in the air (23) from 


the total time of the trip (54). 


2 6 
5—=5-=4- 
4) 4 
3 3 
2 
a4 
3 

2 ri hours 


The plane will land in 22 hours. 


To find the amount of weight to be 
lost during the third month: 
e Find the total weight loss during 


the first two months (74 o 52). 


e Subtract the total weight loss from 
the goal (24 pounds). 


gi ot 
2 4 
3 3 
+5—= 5= 
vi 4 
ee ds lost 
4 4 pounds los 


4 
= D — 
24 33 
1 1 
137 r 
102 ounds 
ae 


The patient must lose 102 pounds to 


achieve the goal. 


SECTION 2.6 
You Try It 1 f zal 
rae mae Soy rearm 
1 i 1 
ome ae 
a gee ee 
2 A 
You Try it 2 ie e 


Deen a on 


outyra 16,15 5 16-15 
5 24 3° 24 


a — 
B oh & Ph 3K 
iT | 1 1 1 
You Try It 4 goa 2 eee 
yy 5 9 So @) 
1 | 1 
ee B 3 
VO PS SAS 
1 i | 
YorTyKa so 6n eee a 
5 4 5 4 5:4 
i 
UW ose SBS) 
= OE oie 
3-2-2 4 4 
2 A 
You Try It 6 3 eo ee dete ec ee) 
7 7 1 We I 
oe soe J LoS 19> 
ee a 


You Try It 7 


Strategy To find the value of the house today, 
multiply the old value of the house 


(70,000) by 25. 
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Solution 70,000 x 2! = sa cal x 2 
2 | 2 
70,000 - 5 
S72 
= 175,000 


The value of the house today is 
$175,000. 


You Try It 8 
Strategy To find the cost of the air compressor: 
* Multiply to find the value of the 
drying chamber (2 x 60,000). 


e Subtract the value of the drying 
chamber from the total value of the 
two items (60,000). 


60,000 — 240,000 


4 
Solution 5 ms 


1 5 
= 48,000 © Value of the 
60,000 , drying chamber 
—48,000 
12,000 
The cost of the air;compressor was 
$12,000. 
SECTION 2.7 ’ 
5 PUES OS) see 5 9 
4 Se = XK SS 
et ye Bh eo Ree 1A 
3 9 3 10 
You Try It 2 Le 4G 9 
1 1 
“255 Eee 
4-9 fhoo je 3 By ee) 
1 
a ee 
cath a es as 
5 1 Bal 
= — X= SS 
je Ofer 
oleae 
S7t 223. 42 
You Try It 5 Tray 5 7 
1 
Re, Sey ie eats 
2 Ser) Seg Sees 


You Try It 5 


You Try it 6 


You Try It 7 


You Try It 8 
Strategy 


Solution 


You Try It 9 
Strategy 


Solutions to You Try It $7 


{11-12 
3 yi i 
3 y 3 5 
5 ee. ee bee 
— K — pieantiiasnitiagemmniceatin 
Jai) oat 
11-5 55 _ ,19 
3 iiss 1.6. 36 
5 17 
5 oe el 
6 ar: v 
C73 52, 17 Be 
—— x = 
Bo Ae “6547 
] 
rane 
Pu Bory s 3 
1 
Loe 
6= = 4 = 
5 1 
2 egies Names Sas | 
= — X -— = 
Le Pee 
1 J 
Ba ee 
5+2+2 5 5 


To find the cost of a similar coin 
weighing 1 ounce, divide the price of 
the coin (195) by the number of 


1 
ounces {= }. 
(3) 


The cost of a similar coin weighing 
1 ounce would be $390. 


To find the length of the remaining 

piece: 

© Divide the total length of the board 
(16) by the length of each shelf 


(34). This will give you the 


number of shelves cut, with a 
certain fraction of a shelf left over. 

e Multiply the fractional part of the 
result in Step 1 by the length of one 
shelf to determine the length of the 
remaining piece. 


; 


—_—_———— ee 


Ss Chapter 3 


1 10 
Soluti l6g 3S > lors = 
ion 5 3 3 
16 3 L6r3 
1 LO io i@ 
i 
PLS I BOW 2} 24 
PS OLS 5 
1 
4 
ee 
5 
There are 4 pieces 35 feet long. There 
is 1 piece that is : of 34 feet long. 
a x ae = ee x 10 
5 cee eS) 3 
1 
Ny ee oes 
Diee3 eee) 
1 
8 
a ae e 
3 
The length of the piece remaining is 
2 
23 feet 
SECTION 2.8 
9 OM 13 elo 9 1 
You Try It 1 = = — : 


<= oo > — 
2 AT ea? 14 21 


& Solutions to Chapter 3 “You Try It” 


SECTION 3.1 

You Try It 1 Two hundred nine and five thousand 
eight hundred thirty-eight hundred- 
thousandths 

You Try It 2 42,000.000207 

You Try It 3 Given place value 
4.349254 

eS) 


4.349254 rounded to the nearest 
hundredth is 4.35. 


oN Te, \v amen lh ae (2) 
You Try It 2 (4) (2) -(4-4) 7 
i Ds 4 
ah ie 7 ie 
You Try It 3 (4): (4+2)*3- 
13 Akos) | Gels 
i, \2 (5 San 
ealoGal Sa 
1 5 Sule 
(este ane 
ieee) a 
(sa) ae 
1-5 13 
(= S)xB- 
1 1 
1-3-B 1 


You Try It 4 Given place value 


3290532 


2) 


3.290532 rounded to the nearest 
hundred-thousandth is 3.29053. 


SECTION 3.2 


You Try It 1 2 
4.62 


BGS) 
+ 0.62054 


33.14054 
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You Try It 2 


You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


SECTION 3.3 


You Try It 1 


You Try It 2 


You Try It 3 


You Try It 4 
Strategy 


Solution 


1 
6.05 
12. 


+) 0,374 


18.424 


To find the amount he would be paid, 

add the amounts in the column 

headed “Boys.” 

PO ested Gao) 2:86 +) 1.29 +9.02 
62:56 + 1.632+ 2.06-+ 2.76: = 26.43 


For performing each one of the 
chores listed, a boy would be paid, 
on average, $26.43. 


To find the total income, add the four 
commissions (985.80, 791.46, 829.75, 
and 635.42) to the salary (875). 


875 + 985.80 + 791.46 + 829.75 
+ 635.42 = 4117.43 


Anita’s total income es $41 17.43. 


td 
119 
6 XY W13 LE eat 
T2029 Check: 8.47 
— 847 + 63.569 
S s2510 4 72.039 
149 
2 4 W10 ete 
ZB BOD Check: 9.67 
— 967 si P5)-9)8) 
Dan isy owe 35.00 
1699 
2 6 WW 10 i abut 
ZBAGGGD Check: | OWS 
—1.9715 + 1.7285 
(Lat Bases 3.7000 


To find the amount of change, 
subtract the amount paid (6.85) from 
10.00. 

10.00 
— 6.85 


eH hee) 


Your change was $3.15. 


You Try It 5 
Strategy 


Solution 


SECTION 3.4 


You Try It 1 


You Try It 2 


You Try It 3 


You Try It 4 
You Try It 5 


You Try It 6 
Strategy 


Solutions to You Try It Sg 


To find the new balance: 

e Add to find the total of the three 
checks (1025.60 + 79.85 + 162.47). 

e Subtract the total from the 
previous balance (2472.69). 


1025.60 2472.69 

fhe Be) eS Sie 4 

+ 162.47 1204.77 
1267.92 


The new balance is $1204.77. 


870 
se NLS, 


522-0 


3480 
4002.0 


0.000086 
x 0.057 
602 

430 
0.000004902 


4.68 
x 6.03 


1404 
28 080 
28.2204 


6.9 X 1000 = 6900 


4.0273 X 10° = 402.73 


To find the total bill: 

e Find the number of gallons of 
water used by multiplying the 
number of gallons used per day 
(5000) by the number of days (62). 

e Find the cost of water by 
multiplying the cost per 1000 
gallons (1.39) by the number of 
1000-gallon units used. 

e Add the cost of the water to the 
meter fee (133.70). 


$10 Chapter 4 


Solution 
Number of gallons = 5000(62) = 310,000 


You Try It 3 


310,000 


16nd x 1.39'="430.90 


Cost of water = 


Total cost = 430.90 + 133.70 = 564.60 
The total bill is $564.60. 


You Try It 7 


Strategy To find the cost of running the 
freezer for 210 hours, multiply the 
hourly cost (0.035) by the number of 


hours the freezer has run (210). 


0.035 
x AIG You Try It 6 


35C Strategy 
70 


72350 


You Try It 4 


You Try It 5 
Solution 


The cost of running the freezer for 


210 hours is $7.35. 
ours is $ Solution 


You Try It 8 


To find the total cost of the stereo: 

e Multiply the monthly payment 
(37.18) by the number of months 
(18). 

e Add that product to the down 
payment (175.00). 


BIAS 
os 


297 44 
3/18 


669.24 


Strategy 


You Try It 7 
Strategy 


175.00 
+ 669.24 


844.24 


Solution 


Solution 


The total cost of the stereo is $844.24. 
SECTION 3.5 


You Try It 1 Dall 
0.052.)0.140.4 
—104 


36 4 
7364, 


0 


You Try It 1 


You Try It 2 0.4873 ~ 0.487 


76)37.0420 


—304 


6 64 
=6.08 
562 You Try It 3 
552 


300 
228 


You Try It 2 


SECTION 3.6 


[22 


5.09.)370.20.00 
Ss —— 


= ONS 


13 90 
10-18 


oy 20 
= oles) 


1570 
plS27 


309721 = 10,5000 = 07030921 


42.93 + 10* = 0.004293 


To find how many times greater the 
average hourly earnings were, divide 
the 1990 average hourly earnings 
(10.02) by the 1970 average hourly 
earnings (3.23). 


Lit) O22 Se 2a 


The average hourly earnings in 1990 
were about 3.1 times greater than in 
MAN 


To find the average number of people 
watching TV: 
e Add the number of people 
watching each day of the week. 
e Divide the total number of people 
watching by 7. 
O19 89°8 = 906 93:9 = are 
+ 77.1 + 87.7 = 609 


An average of 87 million people 
watch television per day. 


0.56 ~ 0.6 


16)9.00 


felling i 
6 6 
4.166 = 4.17 


6)25.000 
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7 
eer 
You Try It 4 0.12-—- = — = : 
3 100 125 100 


0355. 1. = 103 
Se 10 800 


SECTION 4.1 


20 pounds 20 5 


You Try It 1 — = — 
24 pounds 24 6 


20 pounds: 24 pounds = 20:24 = 5:6 
20 pounds to 24 pounds = 20 to 24 


*=5to6o 
You Try It 2 64 = o4 8 
8 miles 8 1 
64 miles:8 miles = 64:8 = 8:1 
64 miles to 8 miles = 64 to 8 = 8 to l 
You Try It 3 
Strategy To find the ratio, write the ratio of 
board feet of cedar (12,000) to board 
feet of ash (18,000) in simplest form. 
Solution ea = es 
18,000 3 
wuts We, 
The ratio is Ae 
You Try It 4 
Strategy To find the ratio, write the ratio of 
the amount spent on radio 
advertising (15,000) to the amount 
spent on radio and television 
advertising (15,000 + 20,000) in 
simplest form. 
outta $15,000 — 15,000 _ es 
olution $15,000 + $20,000 35,000 7 
eet No) 
The ratio is a 
SECTION 4.2 
ee 15 pounds _ 5 pounds 
yourlny it ieeinees 4 trees 


Solutions to You Try It $11 


You Try It 5 


ed Solutions to Chapter 4 “You Try It” 


260 miles 
8 hours 


Pa) 


8}260.0 


32.5 miles/hour 


You Try It 2 


You Try It 3 

To find Erik’s profit per ounce: 

e Find the total profit by subtracting 
the cost (1625) from the selling 
price (1720). 

e Divide the total profit by the 
number of ounces (5). 


17205 162595 
9 ee 


Strategy 


Solution 


The profit was $19/ounce. 


SECTION 4.3 


You Try It 1 503 Oe a 
10 15—— 6 X 15 = 90 


The cross products are equal. The 
proportion is true. 


You Try It 2 32) 90— 6 x 90 = 540 
Oe 8 =» 32 X 8 = 256 

The cross products are not equal. The 

proportion is not true. 


. 


You Try It 3 ie 
cauad af 
my Sk Hf = dhe 8 
A TS Ae 
if == AD == 7 
n=6 
6—= 3—> 14x 3= 42 
Check: en ee age a? 


ee 


eee 


$12 Chapter 5 


You Try It 4 


You Try It 5 


Check: 


You Try It 6 


You Try It 7 


Check: 


— Solutions to Chapter 5 “You Try It” 


SECTION 5.1 


You Try It 1 


You Try It 2 


ane 
ne () 
5 <x 20 = 7 xn 
100 = 7 <n 
1O0R Si 7 
143=n 
5D 
20 n 
IS Xi = 2 WY 
ie — 40 
n—=240'= 15 
n= 16 
iS) ame 2 12 240 
20 tame | 6 mm 15 X 16 = 240 
wa 
nN 4 
2 << Al i Xe 7 
48 =n X7 
48=+=7=n 
6.86 =n 
HEI 
112 1 
nxil=12x4 
nx1=48 
n=48+ 1 
n = 48 


48 Ame12X4= 48 
iL, eee 1 = 48 


(25 wel 
125% = 125 x —~=-— = j— 
oi ica. 00 100) ee 


125% = 125 X 0.01 = 1.25 


| 1 1 
—¥, = 3-— x — 
ery : oF 100 

100 1 
= — X — 

3 00 


_ 100 


~ 300 


I 
: 
3 


You Try It 8 


Check: 


You Try It 9 
Strategy 


Solution 


You Try It 10 
Strategy 


Solution 


You Try It 3 


You Try It 4 


You Try It 5 


Syne 
8 n 

2) xX = 1 

3Xn= 96 
— eloy =a 2) 
n = 32 


POEL 
aan 


iZas 12 96 
‘omer 32 => 3 X 32 = 96 


To find the number of jars that can 
be packed in 15 boxes, write and 
solve a proportion using n to 
represent the number of jars. 


24 jars ——njars 
6 boxes 15 boxes 
24x 15=6xXn 
360 = 6 Xn 
360 +6=n 
60 =n 


60 jars can be packed in 15 boxes. 


To find the number of tablespoons of 
fertilizer needed, write and solve a 
proportion using n to represent the 
number of tablespoons of fertilizer. 


3 tablespoons — 1 tablespoons 


4 gallons 10 gallons 
3X 10=4 xn 
30 =4xXn 
30+4=n 
7.5=n 


For 10 gallons of water, 7.5 tablespoons 
of fertilizer are required. 


0.25% = 0.25 X 0.01 = 0.0025 
0.048 = 0.048 x 100% = 4.8% 


3.67 = 3.67 X 100% = 367% 
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You Try It 6 0.62~ = 0.624 x 100% n = 0.50 
2 2 n = 50% 
1 
= 625% You TryIt2. 1 X 15 = 48 
n=48+ 15 
ile See os ee 
You Try It 7 = Fs xX 100% = 6 % = 835% n = 320% 
4 13 13 You Try It 3 30 =n X 45 
You Try It 8 1- = — = — X 100% 30+ 45=n 
2) 9 2 5 
1300 _ =n 
= % ~ 144.4% . 
9 2 
607,70 =n 
SECTION 5.2 
You Try It 4 
You Try It 1 n= D.065 X 150 Strategy To find what percent of the income 
n = 9.45 the income tax is, write and solve the 
basic percent equation, using 1 to 
You Try It 2 ee AL yee represent the percent. The base is 
6 ¢ $33,500 and the amount is $5025. 
n= 11 Solution — X 33,500 = 5025 
: n = 5025 = 33,500 
You Try It 3 a n= 0.15 = 15% 
Strategy To find the amount donated, write Tene aeeue reise or tuee come 
and solve the basic percent equation ; 
using n to represent the amount. The 
g You Try It 5 
percent is 14%. The bdse is $190 at 
billion. Strategy To find the percent who were 
Soluti 14% x 190 = ies Be 
ie hd 5 4 isp # ‘ e Subtract to find the number of 
‘is y 4 4 enlisted personnel who were 
eae aA women (518,921 — 512,370). 
$26.6 billion was donated to e Write and solve the basic percent 
educational organizations. equation, using 1 to represent the 
percent. The base is 518,921, and 
You Try It 4 the amount is the number of 
Strategy To find the new hourly wage: Se ersOnner wets 
e Find the amount of the raise. Write eae 
and solve the basic percent Solution 518,921 — 512,370 = 6551 
equation, using 1 to represent the 518,921 S10551 
amount of the raise (amount). The PEAS Sea 180 
percent is 8%. The base is $23.50. iO OIS 
e Add the amount of the raise to the 
old wage (23.50). In 1950, 1.3% of the enlisted 
°S lin the U.S. Army were 
Solution 8% X 23.50=n 23.50 Peas i ree 
0.08 X 23.50 =n + 1.88 ; 
1:88 =n 25.38 
SECTION 5.4 
The new hourly wage is $25.38. 
You Try It 1 0.86 X nm = 215 
SECTION 5.3 Birla a ane 
n = 250 
You Try It 1 nx 32-=10 
n= 16 = 32 


Solutions to You Try It $13 


| 
: 


S14 Chapter 6 


You Try It 2 


You Try It 3 


You Try It 4 
Strategy 


Solution 


You Try It 5 
Strategy 


Solution 


SECTION 5.5 


You Try It 1 


lS) == O.02S X rH 
IS = O.025 = jf 
600 =n 
1 
= <i = 5 
e i 
n 6 
n = 30 


To find the original value of the car, 
write and solve the basic percent 
equation, using 1 to represent the 
original value (base). The percent is 
42%. The amount is $10,458. 


42% Xn = 10,458 


0.42 x n = 10,458 
nm = 10,458 = 0.42 
n = 24,900 


The original value of the car was 
$24,900. 


To find the difference between the 

original price and the sale price: 

° Find the original price. Write and 
solve the basic percent equation, 
using n to represent the original 
price (base). The percent is 80%. 
The amount is $89.60. 

e Subtract the sale price (89.60) 
from the original price. 


80% X n = 89.60 
0.80 X n = 89.60 
n = 89.60 = 0.80 
n = 112.00 original price 


112.00 — 89.60°= 22.40 


The difference between the original 
price and the sale price is $22.40. 


20. 22 
100 on 
26 X n = 100 X 22 
26 X nm = 2200 
n = 2200 = 26 
n ~ 84.62 


You Try It 2 


You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


16 ee 
100 (37 
16 X 132 = 100 X x 


2112 = 100 Xn 
21125 C0 wn 
2 ler 


To find the number of days it 
snowed, write and solve a proportion, 
using n to represent the number of 
days it snowed (amount). The 
percent is 64%. The base is 150. 


64; in 
100 150 
64 x 150 = 100 xn 
9600 = 100 X n 
9600 + 100 =n 
96 =n 


It snowed 96 days. 


To find the percent of pens that were 

not defective: 

e Subtract to find the number of 
pens that were not defective 
(200° S53): 

* Write and solve a proportion, using 
n to represent the percent of pens 
that were not defective. The base is 
200, and the amount is the number 
of pens not defective. 


200 — 5 = 195 number of pens 
not defective 


fe 3 195 
100 200 
n X 200 = 100 x 195 
n X 200 = 19,500 
n = 19,500 + 200 
n = 97.5% 


97.5% of the pens were not defective. 
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€ Solutions to Chapter 6 “You Try It” 


SECTION 6.1 


You Try It 1 
Strategy 


Solution 


You Try It 2 
Strategy 


Solution 


You Try It 3 
Strategy 


Solution 


SECTION 6.2 


You Try It 1 
Strategy 


Solution 


You Try It 2 
Strategy 


To find the unit cost, divide the total 
cost by the number of units. 


as) £0) =O =A 0 95875 
$.959 for each battery 

bo.29 15 = 0.153 
$.153 per ounce 


To find the more economical 
purchase, compare the unit costs. 
5.70 + 6=0.95 

3.96 + 4= 0.99 

$.95 < $.99 


The more economical purchase is 
6 cans for $5.70. 


To find the total cost, multiply the 
unit cost (9.96) by the number of 
units (7). ‘ 

9.96 X 7 = 69.72 


The total cost is $69.72. 


To find the percent increase: 

e Find the amount of the increase. 

e Solve the basic percent equation 
for percent. 


1.83 — 1.46 = 0.37 


n X 1.46 = 0.37 
n = 0.37 + 1.46 
n =~ 0.25 = 25% 


The percent increase was 25%. 


To find the new hourly wage: 

e Solve the basic percent equation 
for amount. 

e Add the amount of the increase to 
the original wage. 


Solution 


You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


You Try It 5 
Strategy 


Solution 


You Try It 6 
Strategy 


Solution 


0.14 x 12.50=n 
LTS =n 


12,50 + 1.73 = 14.25 


The new hourly wage is $14.25. 


To find the markup, solve the basic 
percent equation for amount. 


0205438 —71 
1.60 =n 


The markup is $1.60. 


To find the selling price: 

e Find the markup by solving the 
basic percent equation for amount. 

e Add the markup to the cost. 


Neos. (08 ag) 
39:60 = 
72 + 39.60 = 111.60 


The selling price is $111.60. 


To find the percent decrease: 

e Find the amount of the decrease. 

e Solve the basic percent equation 
for percent. 


261,000 — 215,000 = 46,000 


n X 261,000 = 46,000 
n = 46,000 + 261,000 
n ~ 0.176 


The percent decrease is 17.6%. 


To find the visibility: 

e Find the amount of decrease by 
solving the basic percent equation 
for amount. 

e Subtract the amount of decrease 
from the original visibility. 


HAO < 5S =i 
2=n 


SS es) 


The visibility was 3 miles. 


S16 Chapter 6 


You Try It 7 
Strategy 


Solution 


You Try It 8 
Strategy 


Solution 


SECTION 6.3 


You Try It 1 
Strategy 


Solution 


You Try It 2 
Strategy 


Solution 


You Try It 3 
Strategy 


To find the discount rate: 

e Find the discount. 

° Solve the basic percent equation 
for percent. 


1250 = 10,09 St 


(Be NPine WE yl 
i Pole 2 OU. 
n = 0.1208 


The discount rate is 12.1%. 


To find the sale price: 
e Find the discount by solving the 


basic percent equation for amount. 


e Subtract to find the sale price. 
0.15 x 110 =n 

16.5=n 
110,= 16:5, =93.5 


The sale price is $93.50. 


To find the simple interest due, 
multiply the principal (15,000) times 
the annual interest rate (8% = 0.08) 
times the time, in years 


(18 months = 3 years = 1.5 years). 


15, OOO < O08 < 15 = exe 
The interest due is $1800. 


To find the maturity value: 

e Use the simple interest formula to 
find the simple interest due. 

e Find the maturity value by adding 
the principal and the interest. 


90 
KUO = = Orn 
3800 x 0.06 365 56 


3800 3 50.22 = 3650722 


The maturity value is $3856.22. 


To find the monthly payment: 

e Find the maturity value by adding 
the principal and the interest. 

e Divide the maturity value by the 
length of the loan in months (12). 


Solution 


You Try It 4 
Strategy 


Solution 


You Try It 5 
Strategy 


Solution 


SECTION 6.4 


You Try It 1 
Strategy 


Solution 


You Try It 2 
Strategy 


Solution 


LO0Or ts? = 2057 
2092-73 V2 


The monthly payment is $171. 


To find the finance charge, multiply 
the principal, or unpaid balance 
(1250), times the monthly interest 
rate (1.6%) times the number of 
months (1). 


1250: X,0.016-1 = 20 


The simple interest due is $20. 


To find the interest earned: 

e Find the new principal by 
multiplying the original principal 
(1000) by the factor found in the 
Compound Interest Table 
(3.29066). 

e Subtract, the original principal 
from the new principal. 


1000 X 3.29066 = 3290.66 
The new principal is $3290.66. 
3290.66 — 1000 =.2290.66 
The interest earned is $2290.66. 


To find the mortgage: 

° Find the down payment by solving 
the basic percent equation for 
amount. 

e Subtract the down payment from 
the purchase price. 


0.25 X 216,000 =n 
54,000 = n 


The down payment is $54,000. 
216,000 — 54,000 = 162,000 
The mortgage is $162,000. 


To find the loan origination fee, Dive 
the basic percent equation for — 
amount. 
0.045 X 80,000 = n 

3600 = 1 


The loan origination fee was $3600. 
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You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


You Try It 5 
Strategy 


Solution 


SECTION 6.5 


You Try It 1 
Strategy 


To find the monthly mortgage 

payment: 

* Subtract the down payment from 
the purchase price to find the 
mortgage. 

* Multiply the mortgage by the 
factor found in the Monthly 
Payment Table. 


75,000 — 15,000 = 60,000 
The mortgage is $60,000. 
60,000 * 0.0089973 = 539.838 


The monthly mortgage payment is 
$539.84. 


To find the interest: 

* Multiply the mortgage by the 
factor found in the Monthly 
Payment Table to find the monthly 
mortgage payment. 

* Subtract the principal from the 
monthly mortgage payment: 


125,000 x 0.0083920 = 1049 


The monthly mortgage payment is 
$1049. : 


1049 — 492.65 = 556.35 


The interest on the mortgage is 
$556.35. 


To find the monthly payment: 

* Divide the annual property tax by 
12 to find the monthly property 
tax. 

« Add the monthly property tax to 
the monthly mortgage payment. 

744 + 12 = 62 

The monthly property tax is $62. 

415.20 + 62 = 477.20 


The total monthly payment is 
$477.20. 


To find the amount financed: 

* Find the down payment by solving 
the basic percent equation for 
amount. 


Solution 


You Try It 2 
Strategy 


Solution 


You Try It 3 
Strategy 


Solution 


You Try It 4 
Strategy 


Solution 


4 
\ 


\ 


You Try It 5 
Strategy 


Solution 


SECTION 6.6 


You Try It 1 


Strategy 


Solutions to You Try It S17 


* Subtract the down payment from 
the purchase price, 
0.20 « 19,200 =n 
3640 =n 
The down payment is $3840, 
19,200 — 3840 = 15,360 


The amount financed is $15,360. 


To find the license fee, solve the basic 
percent equation for amount. 
0.015 * 17,350 =n 

260.25 =n 


The license fee is $260.25. 


To find the cost, multiply the cost per 
mile (0.31) by the number of miles 
driven (23,000). 


23,000 % 0.31 = 7130 
The cost is $7130. 


To find the cost per mile for car 
insurance, divide the cost for 
insurance (360) by the number of 
miles driven (15,000). 


360 + 15,000 = 0.024 


The cost per mile for insurance is 
$.024. 


To find the monthly payment: 

* Subtract the down payment from 
the purchase price to find the 
amount financed. 

* Multiply the amount financed by 
the factor found in the Monthly 
Payment Table. 


25,900 — 6475 = 19,425 
19,425 x 0.0244129 ~ 474.22 


The monthly payment is $474.22. 


To find the worker's earnings: 
* Find the worker's overtime wage by 
multiplying the hourly wage by 2. 


Li. a eS EEE 


ee ee 


ESS SS SS 


$18 


Solution 


You Try It 2 
Strategy 


Solution 


You Try It 3 
Strategy 


Solution 


oa Solutions to Chapter 7 “You Try It” 


SECTION 7.1 


You Try It 1 
Strategy 


Chapter 7 


e Multiply the number of overtime 
hours worked by the overtime 
wage. 


18.50 x 2 = 37 
The hourly wage for overtime is $37. 
37 X 8 = 296 


The construction worker earns $296. 


To find the salary per month, divide 
the annual salary by the number of 
months in a year (12). 


48,228 + 12 = 4019 


The contractor’s monthly salary is 
$4019. 


To find the total earnings: 

e Find the sales over $50,000. 

e Multiply the commission rate by 
sales over $50,000. 

e Add the commission to the annual 
salary. 


175,000 — 50,000 = 125,000 
Sales over $50,000 totaled $125,000. 
125,000 0.095 = 11,875 


Earnings from commissions totaled 
Shes 75. 


22 OOO lO 1 = 55,075 


The insurance agent earned $38,875. 


To find what percent of the total 

number of cellular phones purchased 

the number purchased in March 

represents: 

* Read the pictograph to determine 
the number of cellular phones 
purchased for each month. 


SECTION 6.7 


You Try It 1 
Strategy 


Solution 


You Try It 2 


Solution 


To find the current balance: 

e Subtract the amount of the check 
from the old balance. 

e Add the amount of each deposit. 


302.46 
= 20:59 check 

281.87 

176.86 _ first deposit 
+ 94.73 second deposit 
553.46 


The current checking account 
balance is $553.46. 


Current checkbook 


balance: 623.41 
Check: 237 + 78.73 
702.14 
Interest: + Dall 
704.25 
Deposit: =523-84 
180.41 


Closing bank balance from bank 
statement: $180.414 


Checkbook balance: $180.41. 


The bank statement and the 
checkbook balance. 


° Find the total cellular phone 
purchases for the 4-month period. 

* Solve the basic percent equation 
for percent (7). Amount = 3000; 
the base is the total sales for the 
4-month period. 


4,500 
3,500 
3,000 
1,500 


12,500 
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n X 12,500 = 3000 
n = 3000 + 12,500 
n = 0.24 


The number of cellular phones 
purchased in March represents 24% 
of the total number of cellular 
phones purchased. 


You Try It 2 


Strategy 
fuel to the annual cost of 
maintenance: 


e Locate the annual fuel cost and the 


annual maintenance cost in the 
circle graph. 

e Write the ratio of the annual fuel 
cost to the annual maintenance 
cost in simplest form. 


Annual fuel cost: $700 
Annual maintenance cost: $500 
700 7 ‘ 


500. «5 


Solution 


a i 
The ratio is —. s* 
2 


You Try It 3 


Strategy To find the amount paid for 
medical/dental insurance: 


* Locate the percent of the 


distribution that is medical/dental 


insurance. 
e Solve the basic percent equation 
for amount. 


Solution 
medical/dental insurance: 6% 


Percent X base = amount 
0.06 X 2900 =n 
174 =n 


The amount paid for medical/dental 
insurance was $174. 


SECTION 7.2 


You Try It 1 


To write the ratio: 
e Read the graph to find the lung 


Strategy 


capacity of an inactive female and 


of an athletic female. 
° Write the ratio in simplest form. 


Solution 
25 


To find the ratio of the annual cost of 


The percent of the distribution that is 


Lung capacity of an inactive female: 


Solutions to You Try It $19 


Lung capacity of an athletic female: 


25) 
pene 
ay 11 


gat 6) 
The ratio is iG 


You Try It 2 


To determine between which two 
years the net income of Math 
Associates increased the most: 

* Read the line graph to determine 
the net income of Math Associates 
for each of the years shown. 

e Subtract to find the difference 
between each two years. 

e Find the greatest difference. 


2000: $1 million 
2001: $3 million 
2002: $5 million 
2003: $8 million 
2004: $12 million 


Between 2000 and 2001: 3 — 1 = 2 
Between 2001 and 2002: 5 — 3 = 2 
Between 2002 and 2003: 8 — 5 = 3 
Between 2003 and 2004: 12 — 8 =4 


Strategy 


Solution 


WEES 29/4 


The net income of Math Associates 
increased the most between the years 
2003 and 2004. 


SECTION 7.3 


You Try It 1 


Strategy To find the number of employees: 

e Read the histogram to find the 
number of employees whose 
hourly wage is between $10 and 
$12 and the number whose hourly 
wage is between $12 and $14. 


,° Add the two numbers. 


Number whose wage is 
between $10 and $12: 7; 
between $12 and $14: 15. 


Solution 


T1522 


22 employees earn between $10 and 
$14. 


S20 Chapter 7 
You Try It 2 
Strategy To write the ratio: 


Solution 


SECTION 7.4 


You Try It 1 
Strategy 


Solution 


You Try It 2 
Strategy 


Solution 


e Read the graph to find the number 


of states with a per capita income 
between $18,000 and $22,000 and 
the number with a per capita 
income between $26,000 and 
$30,000. 


e Write the ratio in simplest form. 


Number of states with a per capita 
income between $18,000 and 
$22,000: 13 

Number of states with a per capita 
income between $26,000 and 
$30,000: 13 


en 
13 1 


ee 
The ratio is ae 


To find the mean amount spent by 

the 12 customers: 

e Find the sum of the numbers. 

* Divide the sum by the number of 
customers (12). 


6226) 8 231i 009 Ge 8. tea 7250eb 
6:09 24> 5,00 274.89 5.25: + 
930 1.6.75. + 7.05 = 80.84 


The mean amount spent by the 
12 customers was $6.74. 


To find the median weight loss: 

e Arrange the weight losses from 
smallest to largest. 

e Because there is an even number 
of values, the median is the mean 
of the middle two numbers. 


LOW T4416, 1622227729631; 31-40 


22+27 49 _ 


Median = 5 5 


24.5 


The median weight loss was 
24.5 pounds. 


You Try It 3 
Strategy 


Solution 


SECTION 7.5 


You Try It 1 
Strategy 


Solution 
Question 1 


'ag] Joo! bas| co) tal fs) lal les 


To draw the box-and-whiskers plot: 

e Find the median, Q;,and Q,. 

e Use the smallest value, Q,, the 
median, Q,, and the largest value 
to draw the box-and-whiskers plot. 


4 7 Pp 8 8 9 13 
] sf 
Median | 
Q, Q,; 
median 
Q, | Q 
e 3 
4 13 
Vio) 


Answers about the spread of the data 
will vary. For example, in You Try 

It 3, the values in the interquartile 
range are all very close to the 
median. They are not so close to the 
median in Example 3. The whiskers 
are long with respect to the box in 
You Try It 3, whereas they are short 
with respect to the box in Example 3, 
showing that the data values outside 
the interquartile range are closer 
together in Example 3 than in You 
Tryules: 


To find the probability: 

e List the outcomes of the 
experiment in a systematic way. 
We will use a table. 

* Use the table to count the number 
of possible outcomes of the 
experiment. 

* Count the number of outcomes of 
the experiment that are favorable 
to the event of 2 true questions and 
1 false question. 

e Use the probability formula. 


Question 2 Question 3 


‘ag[ Tso) il fool tagi asf ih i 
nal Tastes] fool taal Th tosh il 
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There are 8 possible outcomes: 


S = {TTT, TTF, TFT, TFF, FTT, FTF, FFT, FFF} 


There are 3 outcomes favorable to the event: 


{ITF, TFT, FTT} 


Solutions to You Try It $21 


Probability of an event = 


number of favorable outcomes 3 


number of possible outcomes — 8 


The probability of 2 true questions and 1 false 


: nga 
question 1s 3 


Solutions to Chapter 8 “You Try It” RETA TIES 


SECTION 8.1 


You Try It 1 


You Try It 2 


You Try It 3 


You Try It 4 


You Try It 5 


You Try It 6 


You Try It 7 


lyd 14yd 2 
14 ft = 14 & X —— = ——__ = 4- 
3 3 43 : 
1 mi 
9240 ft = 9240 & x 
5280 
_ 9240 mi _ 3. 
5280 S Gris 
3 ft 6 in. os , 
12) 42 ° 12in. =1Tt 
—36 
6 
42 in. = 3 ft 6 in. 4 
4 yd 2 ft 
3) 14 ° 3ft=1yd 
2 


14 ft =4 yd2 ft 


3 it 5.17. 
+4ft Qin. 


7 ft 14 in. © 14 in, = 1ft2 in. 


7 ft 14 in. = 8 ft 2 in. 


3ft 14in. : 
Aft 2if. © Borrow 1 ft (12 in.) from 
— j ft 8 in. 4 ft and add it to 2 in. 
2? f£-6 in. 
4 yd 1 ft 
x 8 
32 yd 8 ft © 8f=2yd2ft 


32 yd 8 ft = 34 yd 2 ft 


You Try It 8 ES 7 Rega 
OA VEE Ps Wi 
—6 yd 
Lyd = 3 ft 
4 ft 
—4 ft 
0 
YouTryit9 6: ft=6>ft=5—ft 
Y 4 12 12 
ot Mere 8 
3 ; ft = 3 5 ft = 3 5 ft 
7 
25 ft 
You Try It 10 
Strategy To find the width of the storage 
room: 
® Multiply the number of tiles (8) by 
the width of each tile (9 in.). 
® Divide the result by the number of 
inches in 1 foot (12) to find the 
width in feet. 
Solution 9 in. X 8 = 72 in. 
72+12=6 
The width is 6 ft. 
You Try It 11 
Strategy To find the length of jece, 
divide the total lengt! 8 in.) by 
the number of pieces 
Solution 2 ft > itt. 
4) 9ft 8in. 
—8 ft 
{ft = 1210. 
20 in. 
—20 in. 
0 in. 


Each piece is 2 ft 5 in 


ee 


$22 Chapter 9 


SECTION 8.2 


You Try It 1 


You Try It 2 


You Try It 3 


You Try It 4 


You Try It 5 
Strategy 


Solution 


SECTION 8.3 


You Try It 1 


You Try It 2 


16 oz 


33 lly = 3 Wa x ik 


= 48 oz 


1 ton 


2000 Us 


4200 tons 5 : 
2000 {On ae 


4200 lb = 4200.16 x 


6 lb 17 oz 
Ub Lez ® Borrow 1 |b (16 oz) 
—3lb 402 from 7 |b and add it to 


3 lb 13 0z 1 02. 


3 lb 6 0z 
x 4 


12 1b 24 0z = 13 lb 8 oz 


To find the weight of 12 bars of soap: 

e Multiply the number of bars (12) 
by the weight of each bar (7 02). 

* Convert the number of ounces to 
pounds. 


1 lb 1 
dK = = 
2 84 07 Re 57 lb 
x I CH 
84 oz 


The 12 bars of soap weigh 52 lb. 


iat 1 gal 
18 pt = 18 pt x’ —— x 
e oak 4 at 
18 gal 1 
- = 2- gal 
8 ae 
gal. 2 at 
3) 4gal 2qt 
=3 gal 
1 gal = 4 qt 
6 qt 
SO gt 
0 


You Try It 3 
Strategy 


Solution 


SECTION 8.4 


You Try It 1 


You Try It 2 


You Try It 3 


You Try It 4 


You Try It 5 


To find the number of gallons of 

water needed: 

e Find the number of quarts 
required by multiplying the 
number of quarts one student 
needs per day (3) by the number of 
students (5) by the number of 
days (3). 

® Convert the number of quarts to 
gallons. 

3x5xX3=45at 


_disalnte-cals 1 


— gal 
45 at ee 4 117 ga 


The students should take Hs gal of 


water. 


4.5 Btu = 4.5 Ber x 8A? 
1 Bta 


= 3501 ft - lb 
800 lb x 16 ft = 12,800 ft - Ib 


56,000 Btu = 
56,000 Bt x 778 ft «Ib = 
1 Bta 


43,568,000 ft - Ib 


90 ft X 1200 lb 
24s 


Power = 
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Answers to Odd-Numbered Exercises Al 


se Answers to Chapter 1 Odd-Numbered Exercises 


PREP TEST 


1s eee se a5 6 ¢ 8. 9°10 3. aand D; b and E; c and A; d and B; e and F; f and C 


SECTION 1.1 
SSS SS a eS ee aa eae aed a 
ore 2 4S 6 7 & 9 1041 12 3: oy [oes 40 SPR) PHO 20 11 12 SBT GAD nt Tul Ole BT 
9. 245 > 158 AOS AS 13. 815 < 928 15. millions 17. hundred-thousands 19. Three thousand seven 
hundred ninety 21. Fifty-eight thousand four hundred seventy-three 23. Four hundred ninety-eight thousand five 


hundred twelve 25. Six million eight hundred forty-two thousand seven hundred fifteen Pals, Biel 29. 63,780 

31. 7,024,709 33.26000 45200 +90 + 5 35. 400,000 + 50,000 + 3000 + 900 + 20 + 1 

37. 300,000 + 1000 + 800 + 9 39. 3,000,000 + 600 + 40 + 2 41. 850 43. 4000 45. 53,000 47. 250,000 
49. 999; 10,000 


SECTION 1.2 


toes 535, 1) oe 102 Ti ilisy. 9. 1489 11. 828 13. 1584 Ue LAS iW, Or si7 19. 79,326 
21. 1804 7h ASW AS, 25. 19,740 27. 7420 29. 120,570 Sil, DOL Bas 33. 24,218 35. 11,974 
Shee Jo25 SR HGS 41. 14,383 43. 9473 A533) 247, 47. 5058 49. 1992 51. 68,263 


53. Est: 17,700 55. Est.: 2900 57. Est.: 101,000 59. Est.: 158,000 61. Est.: 260,000 63. Est.: 940,000 
Gals 17,754 Cal.: 2872 ¥ Cal. 100,712 Cal.: 158,763 (Cale 2615595 Cal.: 946,718 


65. Est.: 33,000,000 67. Est.: 34,000,000 69. There were 118,295 multiple births during the year. 
Cal.: 32,691,621 Cal.: 34,420,922 


71. The total income from the four movies was approximately $1,500,000,000. 73. a. The total income from the two 
movies with the lowest box-office incomes*was $599,300,000. b. Yes, the total income from the two movies with the 
lowest box-office incomes exceeded the income from the 1977 Star Wars production. 75. a. During the three days, 
1285 miles will be driven. b. The odometer will read 69,977 miles. 77. The total average amount for Americans 
aged 16 to 34 in checking accounts, savings accounts, and U.S. Savings Bonds is $1796. 79. The sum of the average 
amounts invested in home equity and retirement is greater for all Americans than that same sum for Americans between 


the ages of 16 and 34. 81. 11 different sums 83. No.0 + 0=0 85. 10 numbers 


SECTION 1.3 


deo 3. 4 5. 10 7. 4 shy 1122 13. 60 15. 66 ide. Sil 19. 901 ZA, TANI 237 ZS 
25S! 27. 47 723), See 31. 4561 33205205 2h), ny <y/, sk 39. 3022 41. 3040 
A322 45. 60,245 47. 65 AOS 7 Sipe 53. 456 55 eo Ly, aye) EE Hse 61. 3621 
63. 738 65. 3545 67. 749 69. 5343 71. 66,463 73. 16,590 75. 52,404 Woh XH 79. 4638 
81. 3612 8352915 85. 2583 87. 5268 89. 71,767 Oi pG239 93. 8482 95. 625 Wh they, 2S 


995 101. 4648 103. Est.: 30,000 105. Est.: 40,000 107. Est.: 100,000 
(Calle 2S) fossil Cal.: 36,668 Calis 101,998 


109. IBM was granted 748 more patents than Canon. 111. The amount that remains to be paid is $10,275. 


113. The difference is 15 feet. 115. a. The Rolling Stones grossed $466,000,000 more from their concerts. b. Neil 


Diamond grossed $16,000,000 more from his concerts. 117. a. The 2-year period with the smallest increase is 2010 to 


2012. b. The 2-year period with the greatest increase is 2018 to 2020. 


SECTION 1.4 

165.2 01,6 ~2 3.4%70r4:-7 ey I Is 35 g) 25 110 es WZ 15. 198 Why SS 

19. 2492 21. 5463 23. 4200 25, 6327 27. 1896 29. 5056 31. 1685 33. 46,963 35. 595976 
372 195120 39. 19,790 41. 108 43. 3664 45. 20,036 47. 71,656 49. 432 51. 1944 53. 41,832 


A2 Chapter 1 


55. 43,620 SY fe, S3S35y5! 2 )s) 59. 594,625 61. 321,696 63. 342,171 65. 279,220 67. 191,800 
69. 463,712 71. 180,621 73. 478,800 75. 158,422 77. 4,696,714 79. 5,542,452 81. 198,423 
7 


83. 18,834 85. 260,178 87. 315,109,895 89. Est.: 450,000 91. Est.: 6,300,000 93. Est.: 18,000,000 
Cal.: 440,076 Cal.: 6,491,166 Cal.: 18,728,744 


95. Est.: 54,000,000 97. The plane used 5190 gallons of fuel on a 6-hour flight. 99. The area is 256 square miles. 
Cala 726918192 


101. Company A offers the lights for the lower total price. 103. The estimated cost for the electricians’ labor is $5100. 
105. The total cost is $2138. 107. Each hour 12 accidental deaths occurred, 288 occurred each day, and 105,129 


throughout the year. Explanations will vary. 


SECTION 1.5 


1. 2 30 a); 7 U5 ie 9. 210 11. 44 13. 703 1k, SUG 17. 21,560 19. 3580 21. 482 
23. 1075 7A, Sy 27: 5 7A), Die | Slo Si SSL al 35. 10 r3 37. 90%2 skh 2si0ie! 

41. 204 r3 43. 1347 r3 45. 1720 r2 47. 409 r2 49. 6214 r2 51. 8708 r2 53. 1080 r2 55. 4200 
57. 19,600 Se), IL SS} 61. 1 126 63. 21 121 65. 30 r22 67. 5 r40 69 Oily, TAS ZOO 

1b she veil TAY Cyl iil} Tile, ikfkoyseils) 79. 1086 17 81. 403 83. 12 r456 85. 4 r160 87. 160 127 
89. 1669 rl4 91. 7950 93. Est.: 2000 95. Est.: 10,000 97. Est.: 30,000 99. Est.: 500 101. Est.: 500 


Cale2225 CalkeOnG Cal.: 26,656 Cal.: 504 Gali: 541 
103. Est.: 20,000 105. The average monthly expense for housing is $976. 
Calee20:62il 
107. The average monthly claim for theft was $25,000. 109. The average number of hours worked per week in Britain 
is 35 hours. 111. It works out to 407 pennies for each person living in the United States. they Bille 
SECTION 1.6 


1,2 BMG an” oS Fai be 92326" 1b bes ano! = e& 28 15. 400 17. 900 ik} O72 
7A, AO) 23. 360 25. 0 27. 90,000 29. 540 31. 4050 33. 11,025 35. 25,920 ~* 37. 4,320,000 
39> 41. 10 43. 47 45. 8 47. 5 49. 8 51. 6 53550 55. 44 Sie 595 67 61. 168 
63. 27 65. 14 67. 10 69. 9 Til iW? T3332 75. 39 77. 1024 


SECTION 1.7 


‘Tegel 25 4 a I, 7, Dy lO ay il 7 Al Sy Se ys 1} ills 7A; BHA Aes 135 Ree Oo lee OO 

IY Ie Be Sh Sy, ZS) Wi, i, 2D (Eb i, 2, I, BY PAN Wh py hy AUS) XC), SPP ey le PX GIN te PAs is Bi I Sit 
Zee S 4 On Om er On 2404S 742), il, Sy, WS, OS Sil, Il, 2, Sin Gy SE, th a7, Se SRE I 2s Shy, Wek Sisk NS 

shy 1, A, Ghd te, (0, Io, AO, AO); SX) 37. 1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 96 Sh len Shy Shes Oh OR IG ay SHO hy C1) 
Al, 223 43. Prime LV 38 ha 2 33} PW [5 3) Sash 8) CR) 2, OP) © yo S) 51. Prime is}, Wo sho Sho 5 

Sh}, 5) > 275} EY /, 3 She 3} 5922 61. Prime 63. 2: 31 65525 11 67. Prime 69523" 11 

VAs 2a Sil 73. Prime 7A, By onli TU ke, 22, DIS PR aEN ONS, TA), Pee PS TOD SA) DY 45 FH bs ws OAD ST Shas) 

83a oro 85. 3 and 5, 5 and 7, 11 and 13. Other answers are possible. 


CHAPTER REVIEW 


1. 600 [1.6A] 2. 10,000 + 300 + 20 +7 [1.1C] Bh 1, Zs By Oy Os is [MANY 4. 12,493 [1.2A] 

5. 1749 [1.3B] (% Pilsiss |PkSvAy Ue INO S37 (NUN Sse IROA +: am o}t ko ets 0 om (al Wee 4B 

10. 5409 [1.3B] 11. 1081 [1.2A] 12.2 [1.6B] 13. 45,700 [1.1D] 14. Two hundred seventy-six thousand 
fifty-seven [1.1B] (kes Wee res) [exe] 16. 2,011,044 [1.1B] 17. 488 r2 [1.5B] 18. 17 [1.6B] 


19. 32 [1.6B] PAN, Do We Dao [i783 A, ANS |ileeVAT 22. 22,761 [1.4B] 23. Vincent’s total pay fdt the 


week was $768. [1.4C] 24. He drove 27 miles per gallon of gasoline. [1.5D] 25. The monthly car payment is 


Note: The numbers in brackets following the answers in the Chapter Review are a reference to the objective that 
corresponds to that problem. For example, the reference [1.2A] stands for Section 1.2, Objective A. This notation will be 
used for all Prep Tests, Chapter Reviews, Chapter Tests, and Cumulative Reviews throughout the text. 
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Answers to Odd-Numbered Exercises A3 


$310. [1.5D] 26. The total income from commissions was $2567, [1.2B] 27. The total amount deposited was 
$301. The new checking account balance is $817. [1.2B] 28. The total of the car payments is $2952, [1,4C] 


29. The difference is $29,489. [1.3C] 30. The difference is $19,937. [1.3C] 31. A man earns $63,865 more in 

5 years. [1.4C] 

CHAPTER TEST 

1. 432 [1.6A] 2. Two hundred seven thousand sixty-eight [1.1B] 3. 9333 [1.3A] 4, 1,274,758, 10, 20° (7A) 
5. 6,854,144 [1.4B] 6.9 [1.6B] 7. 900,000 + 6000 + 300 + 70 + 8 [1.1C] 8. 75,000 [1.1D] 


O. tig r27  [1:5C] 10. 3°- 7? [1.6A] 11. 54,915 [1.2A] WZ a es 13.4 [1.6B] 

14. 726,104 [1.4A] 15. 1,204,006 [1.1B] 16. 87101r2 [1.5B] Wide 19) sist A) 18, 703 [1.5A] 

19. 96,798 [1.2A] 20. 19,922 [1.3B] 21. The difference is 1,469,000 students. [1.3C] 22. The average 
projected enrollment is 4,108,500 students. [1.5D] 23. The farmer needed 3000 boxes. [1.5D] 24. The investor 
will receive $2844 over 12 months. [1.4C] 25. a. They drove 855 miles. [1.2B] b. The odometer reading was 
48,481 miles. [1.2B] 


€ Answers to Chapter 2,0dd-Numbered Exercises 


f 


PREP TEST 


1.20 [1.4A] 2. 120 [1.4A] 3530) 4A) 4.10 [1.2A] 5.7 [1.3A] 6.213 [1.5C] Y hy beau Re & 
6,12 [1.5B] 8. 59 [1.6B] 9.7 [1.3A] * 10. 44<48 [1.1A] 


SECTION 2.1 

1. 40 3. 24 5. 30 DT, AZ 9. 24 11. 60 13. 56 15, 9 i Wy 19. 36 21. 660 

23. 9384 25. 24 272 30 29. 24 31. 576 33. 1680 35. 1 Ie A Be, 41. 25 43. | 
45. 4 47.4 49. 6 51. 4 53. 1 Tap al Aaa: 59. 8 61. 1 63. 25 65. 7 67. 8 


69. Relatively prime numbers are numbers with no common factors except the factor 1. Examples will vary. 


SECTION 2.2 
11 fracti eee ele Soa owt EO 3 ae., Vise ae 
. Improper fraction . Proper fraction a ; AG 3 32 JZ ; 
3 
19. = 21 23 25. 27 23 7 2 as = op 2 EP MSR 35. 3 
8 “ay 4 10 
13 41 7 
25 fe 12 Et ED dese 41. 16 43 24 45 22 47. | 49.9 Sis = 53 es 55 oy SJ fa 
i 5 
21 73 58 21 13 100 27 85 
ae — —— sar eae Vis rey 
59. 5 61. 9 63. 1 65. 3 67 : 69 3 : re 
SECTION 2.3 
‘ 
5 12 9 12 27 20 44 12 35 10 
es Re: = — = Bs 2 ‘sh 1. 19 74 Vee 
; 10 a 48 ‘ 32 ars ‘ 16 hake $e: 60 18 49 18 
21 35 60 21 30 15 102 153 340 = jn 
23 ci 25 re 27 6A Faw 98 31 48 33 5 35 144 37. 708 39 200 3 5 
| 7 3 j 
45 ss 47. 12 49.0 51 53. 3 PS iea 57 59 Ti 61; i= 63 5 65 Ti 
i 3 j i : 369 12 15 
67. 4 69. 3 Ti bes 73. 27 78. = 77. Answers will vary. For example, 173" 4’ and —. 
- - 
79. a. 55 b. o 


a MSG Eo, 


NG! CBS LBE CPDL EE I ie ed ee DS ae ee ee Se eee ee eS Se eee ee 


A4 Chapter 2 


SECTION 2.4 


1. 3 ah il » 1 rh 32 9 22 qi: 2+ 1B 12 15. 4 17. _ 19. 1 21. 1 

23. 12 25 i= 29e = 29: < Sil: l= 33: =2 SOI = 37. i= 39. ix 41. Ix 

43. = 45. i= 47. 2= 49 = ay re 53: iS Se SS 57: os 59. 9= 61. 6a 
63 9 65 s= 67. 16 69. 24 TAL: 3s 73. 10 75. 10> IY 14= 79. 105 
81. 2 83. 8 85. | Bi 87. 9 89. The length of the shaft is 1 inches. 91. The total thickness 
of the table top is i> inches. 93. a. You worked a total of 20 hours during the last five days. b. Your total wages 
are $180. 95. The total length is 553 feet. 97. : of those who changed homes moved outside the county they had 
been living in. 

SECTION 2.5 

Ae = a} : D: 3 7 a 3S} ; aus : 13. . 5: s 17. . 19: 5 21 = 22: 5 

25. “ 27: E 29. a 3k = 33. ao 35. = 337/. = od: = 41 a 43. 5s 45. 10 
47. 42 49. x Si). 5+ Sah. = 55: 7 57. 48 59: 852 61. 92 63. 15s 65. 4 
6752 7 69. The missing dimension is 9 5 inches. 71. Meyfarth jumped 93 inches farther than Coachman. 


: F mele : 7 ee A ; : 
Kostadinova jumped 53 inches farther than Meyfarth. 73. a. It is 1 miles from the starting point to the second 


checkpoint. b. It is as miles from the second checkpoint to the finish line. 759 aa Yes: b. The wrestler must 
1 : : 5) 
lose 3— pounds in the third week. ., 2S 79 ea ewe 
4 6 Breslin 
5 1 
2 Dalle 
a ey 
SECTION 2.6 
‘it 1 11 1 1 5 2 3 3 
iF D 3 48 a} 48 ile i4 3 5 Ute 8 ies © ie D 7eeG 19 3 21 iG 23: 30 
1 2 7 100 5 4 
Pai, = deh = shila 4 . == == aes > = 
25210 is 9 3 76 33 35 357 37 wi 39 D 41 is 43 ls 45. 4 
| 
47. = . 49. 5 51, lo — 53. 10 38) = Boh Meh ae) = 613 63. 252 65. 1 67. 16 
Sy 19 2 4 1 5 1 
: - J Tis, es 5 Us : ; = = = — 
69. 3 71 870 3 O58 75 qT Wik, NG 79 325 81. 28 83. 9 85. A 87. 370 
aS ; 
89. The cost of 27 pounds of salmon is $22. 91. a. No b. The piece cut off is 3S feet long. 93. The area ig 


2775 square feet. 95. a. $1280 is budgeted for housing and utilities. b. $1920 remains for purposes other than 


housing and utilities. 97. The total cost is $504. a 


: F 19 
99. The weight is 3456 pounds. 101. of the total portfolio is 


invested in corporate bonds. 105. A 
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Answers to Odd-Numbered Exercises Ad5 


SECTION 2.7 
1 . = 5. 0 7 : 9 eae. 11 12 13. - 15 as Vez 19, 2 21 23. 6 
6 2 256 9 10 
1 1 
Be eioy 20262 4 3 93.628. 97,14 : a 
15 ) oie 39 33 41 30 43 Iz 45. 13 
47. = 49. 3 51 - 53. a= 55 S. GAL 59 pa 61 s 63 Ae 65 az 67 102 
288 5 28 ” 86 ; " 40 * 40 " "9 me: “3 
39 12 62 2 13 3 ¢ 
69.9— 71. — .4—— z = Z 2. 
40 53 73. 4 191 75. 68 Lig 7 79. 3 49 81. 4 83. IZ 85. 34 87. The box 
: 1 ; 
contains twelve 15-ounce servings. 89. Each acre cost $24,000. 91. The nut makes 12 turns to move i inches. 
93. a. The total weight of the fat and bone is i pounds. b. There will be 28 servings. 95. a. The actual length of 
; 1 
wall a is 125 feet. b. The actual length of wall b is 18 feet. c. The actual Jength of wall c is 152 feet. 97. No. For 
1 
example, 4 + “ 8. Answers will vary. 99. Each column is 27 inches wide. 101. a. 25 b. ; ip ; d. 25 
SECTION 2.8 
11 19 Zz 5 5 7 fA 11 13 19 7 1J g 8 J 
ee SS ee ,_2>= .=<=— 9,—=>— ee pat — = 
40 40 k ame? f > 8 4 12 9 12 14 2! A 24 = 30 3 64 - 729 Y 24 
1 1 7 27 5 5 i 29 55 35 
19 745 21 21 2a. 625 25 56° 21.79 29 z 31 la 33 48 35. 36 37 7 39 54 
9 7 64 
"ave 43. 19 45 3 47. 75 
CHAPTER REVIEW ; 
2 = 13 13 1] 17 19 kgm 
a sake — i : »—<= ([2.8A 6. 14— [2.5C 
i 3 [2.3B] Zz 16 [2.8B] 2: 4 [2.2A] 4 I3 {2.4B] 5 , 4 [2.8A] 7) (2.5C] 
= 1 D5 - 1 
=a =F = sf 413 ZS 12.4 [2.1B 
I 36 [2.8C] 8. 9X4 {2.6B] 9.2 [2.7B] 10 48 [2.5B] 3 [ ] [ J 
1 - 
13. = (2.3A] 14. : (27A] 15. 2 23a] 16. 164 (268) 17.36 [21a] 18. 7 [2.38] 


2 = 
[2.44] 20. 102 (25C] 21. 18 [4c] 22.5 [21B] 23.32 [22B) 24. = [2.8C] 


1 
8 
19 J 
25. si [2.4C] 26. 54 [2.1A] 27.5 [2.5A] 28. Fz [2.2B] 29. 2 [2.7A] 30. 5 (2.6A] 


31. — [2.6A] 32. 12 [2.2A] 33. The total rainfall was 73 inches. [24D] 34. Each acre cost $36,000. [2.7C] 


35. The second checkpoint is 42 miles from the finish line. [2.5D] 36. The car can travel 243 miles. [2-6C] 


CHAPTER TEST 
7 ae ; _ 
ee 26 pao is Al 4.2, Pac] 5 228) 668 PB 7g 
9 7 3 
z 5 j P 3 2 sd 
8 feces [2.8A] 9. re [2.8C] 10. 120 [2.1A] 11. 4 (2.5A] 12 a= [2.2B] 13. 255 {2.7B] 
“8 iW 5 
5 61 81 = me = i 2R1 ii [2 4A] 
14. = (2.3A] 15. 1D [2.4B] 16. 1333 [2.5C] 17. B {2.5B] 138. 6 [2.8B] 19. 1D [ ] 
20 224+ [2.4C] 21. an} [2.2A] 22. The electrician’s total earnings are $840. [2.6C] 23. There were 11 lots 
“is 715 ‘ 4 


7 7 = 11 ae [ 4Tyl 
available for sale. [2.7C] 24. The value of one share is $27-. {2.5D] 25. The total rainfall was 21-— inches. [24D] 


A6 Chapter 3 


CUMULATIVE REVIEW 
1. 290,000 [1.1D] 2. 291,278 [1.3B] 3. 73,154 [1.4B] 4. 540 rl2 [1.5C] 5. 1 [1.6B] 


es 23 1 15 

Oe el dee er 7-230) Ti 2enAy 8. 20 [2.1B] 95—— [228] 10. 6 [2.2B] 11 a8 [2.3A] 

2 7 i ELLE, 7 7 

= 9 | 9 test 75 \ Se, 95 = 9 
12 5 [2.3B] Tey 133 [2.4B] 14. 14 48 [2.4C| 15. 74 [2.5B] ) 16. LS [2.5C] We 0 [2.6A] 

1 l 5 t 5 

i=iw Sy) seen (9 Pa) 7 ee 97 =A > Re). TOS 
18. i [2.6B] 19. 1 [2.7A] 20: 2 3 [2.7B] 21. 5 [2.8B] 7 £S 4 [2.8C] 
23. There is $862 in the checking account at the end of the week. [1.3C] 24. The total income is $705. [1.4C] 


1 : — : eet i ie = 
25. The total weight is 2 pounds. [2.4D] 26. The length of the remaining piece is aoa feet. [2.5D] 


27. The car traveled 225 miles. [2.6C] 28. 25 parcels can be sold from the remaining land. [2.7C] 


& Answers to Chapter 3 Odd-Numbered Exercises 


PREP TEST 


ss 
2 


tk 10 [2.2A] 2. 36,900 [1.1D] 3. four thousand seven hundred ninety-one_ [1.1B] 4. 6842 [1.1B] 


5. 9394 [1.2A] 6. 1638 [1.3B] 7. 76,804 [1.4B] 8. 278 r18 [1.5C] 


SECTION 3.1 


1. hundredths 3. ten-thousandths 5. Twenty-seven hundredths 7. One and five thousandths 9. Thirty-six 
and four tenths 11. Thirty-five hundred-thousandths 13. Ten and seven thousandths 15: Fifty-two and ninety- 
five hundred-thousandths 17. Two hundred ninety-three ten-thousandths 19. Six and three hundred twenty-four 
thousandths 21. Two hundred seventy-six and three thousand two hundred ninety-seven ten-thousandths 23. Two 
hundred sixteen and seven hundred twenty-nine ten-thousandths 25. Four thousand six hundred twenty-five and three 
hundred seventy-nine ten-thousandths 27. One and one hundred-thousandth 29. 0.762 31. 0.000062 

33. 8.0304 35. 304.07 37. 362.048 39. 3048.2002 41. 7.4 43. 23.0 45. 22.68 47. 7.073 

49. 62.009 51. 0.0123 53. 2.07924 55. 0.100975 59. a. 5.5 and 6.4 b. 10.15 and 10.24 


SECTION 3.2 


1. 150.1065 3. 95.8446 5. 69.644 7. 92.883 950132205 Td O:69 13. 16.305 15. 110.7666 


17. 104.4959 19. Est.: 234 21s Estee 23. The length of the shaft is 5.65 inches. 
Cal.: 234.192 Cal.: 781.943 


25. The amount in your checking account is $3664.20. 27. The combined populations of Asia and Africa are expected 
to be 7.1 billion. 29. There are 6.5 million self-employed people who earn $5000 or more. 31. No, the customer 


does not have enough money. 33. No, the rope cannot be wrapped around the box. 


SECTION 3.3 


fe2627 3. 113.6427 5. 6.7098 The AMlaee 9. 53.8776 Dilw2e7 090 13. 0.3142 15023 
17. 261.166 IRE aes 21. 342.9268 23. 8.628 25. 4.685 27. 10.383 


PAS, JGR 3} oie Estes 33. The missing dimension is 7.55 inches. 

Cal.: 2.74506 Cal.: 7.14925 
35. a. The total amount of the checks written is $607.36. b. The new balance is $422.38. 37. Oakland's rainfall was 
16.77 inches above normal. 39. The growth in online shopping is 22.6 million households. 41. a. 0.1 b. 0.01 


c. 0.001 
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Answers to Odd-Numbered Exercises A7 


SECTION 3.4 


1; 0.36 3. 0.30 6 Wp 1 Pe bo) 9. 6,93 11, 1.84 13, 4,32 15. 0,74 ‘Wf ice, 1D. 22 

21. 0.603 23. 0.096 29, 13.50 27. 79.80 29. 4.316 31, 1.794 33, 0,06 35, 0,072 37, 0,1323 
39. 0.03568 41. 0.0784 43. 0.076 45. 34.4% 47. 580,5 49, 20,148 51, 0.04255 53, 0.17646 

Bae 019303 57. 14.8657 59. 0.0006608 61. 53.9961 63. 0.536335 65, 0.429 67, 2.116 69, 0.476 
BAe 1.022 Dou 3196 19, 2,310 Y EPP 79. 6,5 81. 6245.6 83, 3200 85, 35,700 87, 6.3 

89; 3.9 91. 49,000 93. 6.7 95. 0.012075 97. 0.0117796 99. 0.31004 101, 0.062845 103, 5.175 


105. Est.: 90 107. Est.: 0.8 109. Est.: 4.5 114, Este iz 113, Est.; 0,32 115, Est: 30 
Calsi91 2 Cal.: 1.0472 Cal.: 3.897 Cal.: 11.2406 Cal.: 0.371096 Caj.; 31.8528 
117. Est.: 2000 119. Est.: 0.00005 121. The cost is $1.51. 
Cal.: 1941.069459 Cal.: 0.00004351152 
123. The estimate is $25. The actual amount received is $23.40. 125. The area is 23.625 square feet, 127, a. The 
nurse’s overtime pay is $425.25. b. The nurse’s total income for the week is $1141.25, 129. It would cost $306.25, 
131. a. The total costs are $21.12 for Grade 1, $29.84 for Grade 2, and $201.66 for Grade 3. b. The tota) cost of the 
three pieces of steel is $252.62. 133. None of the cars would fail the emissions test. 
137. 1.3 X 2.31 = As x BE Or 3.003 


10° 100 1000 


‘ 


SECTION 3.5 , 


1. 0.82 3. 4.8 5 By 7. 60 9. 84.3 442 323 13. 5.06 15x 3 qo OAS 19. 3.8 21. 6.3 
23. 0.6 tape PLE i Bh 29. 130.6 31. 0.81 33. 0.09 35. 40.70 37. 0.46 39. 0.019 

41. 0.087 43. 0.360 45. 0.103 47. 0.009 49. | a es 53, 1 Sy ai 57. 0.407 59. 4.267 
61. 0.01037 63. 0.008295 65. 0.82537 67. 0.032 69. 0.23627 71. 0.000053 73. 0.0018932 


75. 18.42 77. 16.07 79. 0.0135 81. 0.023678 83. 0.112 85. Est.: 10 87. Est.: 1000 
, Cal.: 11.1632 Ca}.: 884.0909 
89. Est.: 1.5 91. Est.: 50 93. Est.: 100 95. Est.: 0.0025 97. Ramon averaged 6.23 yards per carry. 
Cal.: 1.8269 Cal.: 58.8095 Cal 72.3053 Cal].: 0.0023 


99. The cost is $.28 per can. 101. The monthly payment is $58.65. 103. The cost was $.04 per mile. 109. = 
14:9. (NE Dede 5 115. 5.217 117. 0.025 


SECTION 3.6 re. 


1. 0.625 3. 0.667 5. 0.167 7. 0.417 9. 1.750 11. 1.500 13. 4.000 15. 0.003 17. 7.080 


8 1 g Z 437 
PA fos 29. 3 31. ly 33. 1675 35. 8 5 37. 8 7000 


nls 


19. 37.500 21. 0.160 23. 8.400 25, 


: 41 = 43 ree 45 7p 7 a! 49. : 51. 0.6 > 0.45 53. 3.89 < 3.98 


wt 150 * 300 ° “50 100 


11 
55. 0.025 < 0.105 57. ad < 0.802 59. 0.85 < ; 61. - > 0.58 63. D2 < 0.92 65. 0.623 > 0.6023 
5 


67. 0.87 > 0.087 69. 0.033 < 0.3 71. The number of hearing-impaired individuals who are aged 65-74 is less than 


4 times the number of hearing-impaired individuals who are aged 0-17. 73. No. For example, 0.0402 rounded to the 


nearest hundredth is 0.04 and rounded to the nearest thousandth is 0.040. é 


CHAPTER REVIEW 


1. 54.5 [3.5A] 2. 833.958 [3.2A] 3. 0.055 < 0.1 [3.6C] 4, Twenty-two and ninety-two ten-thousandths [3.1A] 


5. 0.05678 [3.1B] 6. 2.33 [3.6A] Se [3.6B] 8. 36.714 [3.2A] 9. 34.025 [3.1AJ 10. - > 0.62 [3.6C] 


SIW oO 


11. 0.778 [3.6A] 12. 2 [3.6B] 13. 22.8635 [3.3A] 14. 7.94 [3.1B] 15. 8.932 [3.4A] 


46. Three hundred forty-two and thirty-seven hundredths [3.1AJ- 17. 3.06753 [3.1A] 18. 25.7446 [3.4A] 


LE ee Sate AER IS RE A SIRI LS LAI AE SNES ISL ARO DN ICES SEARED I A IE EEE ION PSII IS EL EDIE ALES ODN EE EEN 


AS ENS en WS NE 


et RSS 


rien ai ae 


eae 


ee aaa 


A8 Chapter 4 


19. 6.594 [3.5A] 20. 4.8785 [3.3A] 21. The new balance is $661.51. [3.3B] 22. The total number is 53.446 
million children. [3.2B] 23. There are 40.49 million more children being educated in public school than in private 
school. » [3.3B] 24. There are 9.5 million gallons of milk served in school cafeterias during a 5-day school week. [3.4B] 
25. The number of acres planted in Texas is 5.2 times greater than the number of acres planted in Mississippi. [3.5B] 
CHAPTER TEST 
1. 0.66 < 0.666 [3.6C] 2 SAO ST eS All 3. Forty-five and three hundred two ten-thousandths [3.1A] 

33 


4. 0.692 [3.6A] 5. 40 [3.6B] 6. 0.0740 [3.1B] Ie tleasis) |[3)557N) 8. 27.76626 [3.3A] 9. 7.095. 113-13] 


WO, 22 |[svN] 11. 458.581 [3.2A] 12 lesiinchesm Ges bil 13. 0.00548 [3.4A] 14. 255.957 [3.2A] 
15. 209.07086 [3.1A] 16. The monthly payment is $395.40. [3.5B] 17. Your total income is $3087.14. [3.2B] 
18. The cost is $4.63. [3.4B] 19. On average, a 10th-grade student uses a computer 348.4 hours per year. [3.4B] 

20. A 2nd-grade student uses a computer 36.4 hours more per year than does a 5th-grade student. [3.4B] 


CUMULATIVE REVIEW 


i 
th ZI wil?” [sXe] 2. 128 [1.6A] <} 3 [[@is}) 4.72 [2.1A] 5. 42 [2.2B] 6. = [2.2B] 


25 7 35 23 I 1 
Soe LZ. le ; Olas : a | 5 = : 174 = | Aols 
i, 60 [2.3A] 8 173 [2.4B] ht 36 [2.4C] 1035 36 [2.5C] 11 D [2.6A] 3 [2.6B] 


13. = [7A e 4. = (2.7B] 15. = [2.8B] 16. 2 [2eCl Ml? BSivtahyeand tures hundren tine 
femthousandthe’ 131A] 48 504.6991 [3.2A1 192210764 [SGA] 20055.26060 [240] “21e2%s4 [o5At 


722, V1 BS ~ \P3OINI| 7283. * [3.6B] 24. =< 0.98 [3.6C] 25. Sweden mandates 14 more vacation days than 


i 
Germany. [1.3C] 26. The value of each share is $32. ZED) 27. The checking account balance is 


Soll Se), Se SiBs 28. The resulting thickness of the bushing is 1.395 inches. [3.3B] 29. The amount of income tax 
paid last year was $6008.80. [3.4B] 30. The monthly payment is $23.87. [3.5B] 


aa Answers to Chapter 4 Odd-Numbered Exercises 


PREP TEST 


1 
1. : [2.3B] 2. 5 [2.3B] 3. 24.8 [3.6A] 4. 4 x 33 [1.1A; 1.4A] 5.4 [1.5A] 


SECTION 4.1 


PLN {ir 5. = Bie) SiKOy 2s} 7. = 37:24 37 to 24 9. 7 etl Al iiey Il 


—|r 


TE Ieee ORS) Sh, 
5 


A Nee USO) Heo WC 13. 


Nile 


D 
le Al io? 15.7 Oe leaton! 17. = 3:4 3 to 4 19. 2 525), So) S 
Zz ; ; 
21. A Ds Dios 235 ee eto 25. The ratio of housing cost to total expenses is > 27. The ratio of 


LS : , 
utilities cost to food cost is 3 29. The ratio of first-year college basketball players to high school senior basketball | 


2 ; : : : : 
players is a 31. The ratio of the turns in the primary coil to the turns in the secondary coil is = 33. a. The amount 


of increase is $20,000. b. The ratio of the increase to the original value is =. 35. The debt-income ratio is = 


830 2 
; ;—— jj han —. 
37. No; 1389 is greater than 5 
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Answers to Odd-Numbered Exercises AY 


SECTION 4.2 


3 pounds ’ $20 20 miles 5 children 8 gallons 
4 people 3 boards * 1 gallon * 2 families “1 hour 
15. 110 trees/acre 17. $4.71/hour 19. 52.4 miles/hour 21. 28 miles/gallon 23. $1.65/pound 25. The car 
was driven 28.4 miles per gallon of gas. 27. The rocket uses 213,600 gallons of fuel per minute. 29. a. There were 
175 pounds of beef packaged. b. The cost was $2.09 per pound. 31. a. The camera goes through film at a rate of 
336 feet per minute. b. It uses a 500-foot roll of 65-mm film at a rate of 89 seconds per roll. 33. a. 42,484 euros 
would be paid for the order. b. The cost is 2,556,000 yen. 


11. 2.5 feet/second 13. $325/week 


SECTION 4.3 


i true 3. Not true 5. Not true 7. True Seelrue 11. Not true 13. True 15. True 17. True 

19. Not true 21. ‘True 23. Not true 2535 2756 29. 9 31. 5.67 33. 4 35. 4.38 37. 88 
39,333 41. 26.25 43. 96 45. 9.78 47. 3.43 49. 1.34 51. 50.4 53. There are 50 calories in the 
serving of cereal. 55. There were 70 pounds of fertilizer used. 57. There are 375 wooden bats produced. 

59. The distance between the two cities is 16 miles. 61. 1.25 ounces of medication are required. 63. There would be 
160,000 people voting in the election. 65. The monthly cost of the life insurance is $176.75. 67. You will own 

400 shares of stock. 69. A bowling ball would weigh 2.67 pounds on the moon. 71. Carlos would receive a dividend 
of $1071. 


CHAPTER REVIEW 


2 
1. True [4.3A] 2. = 2:5 2to5 [41] 3. 62.5 miles/hour [4.2B] 4. True [4.3A] 5. 68 [4.3B] 


6. $7.50/hour [4.2B] 7. $1.75/pound [4.2B] 8. = 2:7 2to7 [4.1A] 9. 36 [4.3B] 10. 19.44 [4.3B] 


2 
mde 5 25 2tom |4.1A) 12. Not true [4.3A] 13. ri om [4.2A] 14. 27.2 miles/gallon [4.2B] 
1 100 miles : 
15. 1 i Hitosly [4 LA] 16. True [4.3A] Wh, S25 leh chis3]) 18. cages [4.2A] 19. The ratio of the 
S 


decrease in price to the original price is [4.1B] 20. The property tax is $2400. [4.3C] 21. The ratio of the high 


ae 
2 
temperature to the low temperature is T [4.1B] 22. The cost per radio is $37.50. [4.2C] 23. It would take 1344 


blocks to build the wall. [4.3C] 24. The ratio of TV advertising to newspaper advertising is >. {4.1B] 25. The cost 


is $.68 per pound. [4.2C] 26. Mahesh drove an average of 56.8 miles per hour. [4:26] 27. The cost of the 
insurance is $193.50. [4.3C] 28. The cost was $44.75 per share. [4.2C] 29. She will have to use 22.5 pounds of 


Fig 
fertilizer [4.3C] 30. The ratio of the increase to the original value is a [4.1B] 


CHAPTER TEST 


9 supports 


; : i 4.3A 
eee [4.2A] 4. Not true [ ] 


1 
1. $1836.40/month [4.2B] 7p a 1:6 1to6 [4.1A] ah 


1 
5. 3:2 3to2 [4.1A] 6. 144 [4.3B] 7. 30.5 miles/gallon [4.2B] 8. 5 153° Litos (41h) 


$27 


9. True [4.3A] 10. 40.5 [4.3B] 11. ———._ [4.2A] 


12.2 3:5 3to5 [4.1A] 13. The dividend would 
4 boards 5 


. 43 
be $625. [4.3C] 14. The ratio of the average city temperature to the average desert temperature 1s 56 [4.1B] 


15. The plane’s speed is 538 miles per hour. [4.2C] 16. The number of pounds of water is 132. 43e| 


17. The cost is $1.73 per foot. [4.2C] 18. The amount of medication needed is 0.875 ounce. [4.3C] 19. The ratio 


We AS. 
of the cost of radio advertising to the total cost of advertising is 43° (4.1B] 20. The property tax is $1200. [4.3C] 


pretiae dS 


A10 Chapter 5 


CUMULATIVE REVIEW 


i), SHlSxe} LESH Ei] 22 3 Al GAL 343 ul eeBt An 2 eer 5. 1B B, BO (2,10) 6. 14 [2.1B] 
3 23 


5 : 11 5 2 
aS : . §— ; 5 d= ‘ 5 B= : . 4—= [2.7B .— (2. 
7 3 [2.3B] 8 850 [2.4C] 9 573 [2.5C] 10 25 [2.6B] 11 45 [ ] 12 30 [2.8C] 
at 
13. Four and seven hundred nine ten-thousandths [3.1A] 1452500 SslBi 15. 1.990 | LsAN) 16. 15 [3.6B] 
175 ONT AT) 18 en 9334 miles /gallon M1428). 20845 la aBl 
8 2 pencils 


21. 57.2 miles/hour [4.2C] 22. 36 [4.3B] 23. The new balance is $744. [1.3C] 24. The monthly payment 
iSiSOW Ole eS) 25. There are 105 pages remaining to be read. [2.6C] 26. The cost for each acre was 

$36,000)” [2.76] 27. The amount of change is $17.62. [3.3B] 28. Your monthly salary is $3468.25. [3.5B] 

29. There will be 25 inches eroded. [4.3C] 30. The person needs 1.6 ounces of medication. [4.3C] 


c Answers to Chapter 5 Odd-Numbered Exercises 


PREP TEST 


1 
he 700 [2.6B] 2. 0.23 [3.4A] 3. 47 [3.4A] 4. 2850 [3.4A] 5. 4000 [3.5A] 6. 327927733) 


Te G2. _|PAo18)1 8. 665 22 Bil 9.1.75 [3.5A] 


SECTION 5.1 
1 3 73 83 7 oy: 

e025)! TES A ie =e kk aoe, lh Ria oy i= TO. 70am a——, 0. 
ri 79” 130° Sa 1, 100 7.55, 0.73 9. 3555, 3.83. 11.55, 0.70-,. 13:55, 0.88 
8 2 5 1 5 3 1 

tome OO tI eR | 19 27 he Ace = 0. 20. 20) 

5. 5) 5 9. 5 28-5, 8 p27 Te 29. 0.065 31. 0.123 33. 0.0055 


35. 0.0825 37. 0.0505 39. 0.02 41. 0.804 43. 0.049 45. 73% 47. 1% 49. 294% 51. 0.6% 
53. 310.6% 55. 70% aI, De 59. 40% 61. 12.5% 63. 150% 65. 166.7% 67. 87.5% 69. 48% 


1 2 i 
71. 333% TFS. 1663-% 75. 875% 77. a. False. For example, 4(200%) = 4(2) = 8. b. False. For example, 


4 4 ; 1 E 
300% en De c. True. 79. This represents 335% of the regular price. 81. 60% of the population did not vote. 
(6) 
SECTION 5.2 


1. 8 3. 10.8 5. 0.075 7. 80 Ss), Sle Lee Cee) isaels ky S75) Ui 40 URE 2a) 

21. 5% of 95 23. 79% of 16 25. 72% of 40 27. 25,805.0324 29. In the United States, 13.2 million people 
aged 18 to 24 do not have health insurance. 31. Dell sold 1.87 million of the computers. 33. a. The sales tax 

was $1170. b. The total cost of the car was $20,670. 35. a. There was an increase of 21 eggs eaten annually from 
1995 to 2000. b. Americans ate an average of 257 eggs during 2000. 37. Employees spend 48.2 hours with family 
and friends. 39. The difference is 3.4 hours. 


SECTION 5.3 


1. 32% 3: 165% 5. 200% hs Meso 9. 18% 11. 0.25% 13. 20% 15. 400% 17. 2.5% 


19. 37.5% 21. 0.25% 23. 2.4% 25. 9.6% 27. 70% of couples disagree about financial matters. 

29. 25.4% of the vegetables produced were wasted. 31. 6% of the total amount spent on energy utilities is spent on 
lighting. 33. 61.25% of the workday is not spent at a computer. 35. 27.4% of the total amount is spent on food. 
37. 56.7% of the total bill was for home heating. 


] rights reserved. 
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Answers to Odd-Numbered Exercises A11 


SECTION 5.4 


Te 25 300 5. 100 TOS) 9. 1200 lik, ioe (Stes bes? 17. 200 19. 80 Zee 

23. 504 25. 108 27. There were 15.8 million travelers who allowed their children to miss school to go along on 

a trip. 29. The average cost of attending a four-year public college in 1998-1999 was $3246. 31. a. The number of 
computer boards tested was 3000. b. The number of computer boards tested that were not defective was 2976 boards. 
33. 70,982 of the Democratic votes were not for Al Gore. 35. The recommended daily amount of copper for an adult is 


2 milligrams. 37. The buyer is paying 25% of the value of the company. 


SECTION 5.5 


765 a. 25% a 55 7. 12.5% 9. 400 eNO RS 13. 14.8% 15. 62.62 Wes) 19. 45 

21515 23. The club collected $24,500. 25. The approximate total land area of the world is 58,750,000 square miles. 
27. Of that amount, $23.45 billion came from the federal government. 29. There were 14,000,000 ounces mined in the 
United States that year. 31. 46.8% of the deaths were due to traffic accidents. 33. The potency has decreased by 
93.75% after 60 hours. 


CHAPTER REVIEW 


1. 60 [5.2A] 2. 20% [5.3A] 324175%:. [5B] 4.75 [5.4A] 5: = [5.1A] 6. 19.36 [5.2A] 


‘ 


7. 150% [5.3A] 8. 504 [5.4A] 9. 0.42 [5.1A] 10. 5.4 [5.2A] 11. 157.5 [5.4A] 12. 0.076 [5.1A] 
2 1 
1S eS. 2As 14. é [5.1A] 15. 160% [5.5A] 1s WS [[S.syA\ 17. 38% [5.1B] 18. 10.9 [5.4A] 


19. 7.3% [5.3A] 20. 613.3% [5.3A]} * 21. Trent answered 85% of the questions correctly. [5.5B] 

22. The company spent $4500 for TV advertising. [5.2B] 23. The population increased by 6.25%. [5.3B] 

24. The total cost of the camera was $1041.25. [5.2B] 25. 78.6% of the women wore sunscreen often. [5.3B] 

26. The world’s population in 2000 was 6,100,000,000 people. [5.4B] 27. The cost of the computer 4 years ago was 
$3000. [5.5B] 28. The team scored 11 points. [5.4B] 


CHAPTER TEST 


10973 [5:2Ai Zi [5.1A] 3. 30% [5.1B] 4. 163% [5.1B] 5. 150% [5.1B] 6. 66=% [5.1B] 


7. 50.05 [5.2A] 8. 61.36 [5.2A] 9. 76% of 13 [5.2A] 10. 212% of 12 [5.2A] 11. The company spends 
$4500 for advertising. [5.2B] 12. There were 1170 pounds of vegetables unspoiled. [5.2B] 13. One serving provides 
14.7% of the daily recommended amount of potassium. [5.3B] 14. One serving provides 9.1% of the daily recommended 
number of calories. [5.3B] 15. The store’s temporary employees were 16% of the permanent employees. [5.3B] 

16. Conchita answered 91.3% of the questions correctly. [5.3B] 17. 80 [5.4A] 18. 28.3 [5.4A] 19. There were 
32,000 transistors tested. [5.4B] 20. The increase was 60% of the original price. [5.3B] A NAO) su SvNI 

22. 1000% [5.5A] 23. The increase in the hourly wage is $1.38. [5.5B] 24. The population now is 220% of the 
population 10 years ago. [5.5B] 25. The value of the car is $6500. [5.5B] 


CUMULATIVE REVIEW 


1 41 4 7 
LORI) 22240(2.1AT "3: 105 [24C] 4.127. [25C] 5.427 [2.6B] 6.55 [2.7B] 


7. = [2.8B] 8. - [2.8C] 9. 3.08 [3.1B] 10. 1.1196 [3.3A] 41; 34:2813 “[35Al 12.3.625, 13:64] 


Wile 


ili 
13. 13 [3.6B] 14. =< 0.87 [3.6C] 15. 53.3 [4.3B] 16. $9.60/hour [4.2B] 17. 0 [5.1A] 


1 
18. 832% [5.1B] 19. 19.56 [5.2A/5.5A] 20. 1333% [5.3A/5.5A] 21. 9.92 [5.4A/5.5A] 


22. 342.9% [5.3A/5.5A] 23. His take-home pay is $592. [2.6C] 24. The monthly payment is $204.25. [3.5B] 


25. There were 420 gallons of gasoline used during the month. [3.5B] 26. The real estate tax is $3000. [4.3C] 


| 
e 
| 
| 


A12 Chapter 6 


27. The sales tax was 6% of the purchase price. [5.3B/5.5B] 28. 45% of the people surveyed did not favor the 
candidate. [5.3B/5.5B] 29. Cable households spend 61.3 hours per week watching TV. [5.2B/5.5B] 30. 18% of the 
children tested had levels of lead in the blood that exceeded federal standards. [5.3B/5.5B] 


a Answers to Chapter 6 Odd-Numbered Exercises 


PREP TEST 


tl, Oz7/S) |[skssveNl 2. 52.05 [3.4A] 3. 504.51 [3.3A] 4. 9750 [3.4A] 5. 45 [3.4A] 6. 1417.24 [3.2A] 
Te BSS [BesvN] 8. 0.605 [3.5A] 9. 0.379 < 0.397 [3.6C] 


SECTION 6.1 


1. The unit cost is $.055 per ounce. 3. The unit cost is $.374 per ounce. 5. The unit cost is $.080 per tablet. 

7. The unit cost is $6.975 per clamp. 9. The unit cost is $.199 per ounce. 11. The unit cost is $.119 per screw. 

13. The more economical purchase is Sutter Home. 15. The more economical purchase is 20 ounces for $3.29. 

17. The more economical purchase is 400 tablets for $12.99. 19. The more economical purchase is Land to Lake. 

21. The more economical purchase is Maxwell House. 23. The more economical purchase is Friskies Chef’s Blend. 
25. The total cost is $13.77. 27. The total cost is $1.84. 29. The total cost is $6.37. 31. The total cost is $2.71. 
33. The total cost is $5.96. 


SECTION 6.2 


1. The expected percent increase is 19.6%. 3. The percent increase was 117.6%. 5. The percent increase is 457.1%. 
7. The population eight years later was 157,861 people. 9. In 2000, 7.6 hours were spent online each week. 

11. The markup is $35.70. 13. The markup rate is 30%. 15. a. The markup is $77.76. b. The selling price 

is $239.76. 17. a. The markup is $1.10. b. The selling price is $3.10. 19. The selling price is $74. 

21. The percent decrease is 40%. 23. The decrease is 540 employees. 25. a. The amount of the decrease is 


13 minutes. b. The percent decrease is 25%. 27. a. The amount of the decrease was $.60. b. The new dividend 
1 
Ss S511 COLO), 29. The percent decrease is 6.6%. 31. The discount rate is 332%. 33. The discount is $68. 


35. The discount rate is 30%. 37. a. The discount is $.17 per pound. b. The sale price is $.68 per pound. 
39. a. The discount is $4. b. The discount rate is 20%. 41. Yes, the new wage can be found by multiplying $12 
by 1.10. 


SECTION 6.3 


1. a. $10,000 b. $2050 c. 10.25% d. 2 years 3. The simple interest owed is $1440, 5. The simple 
interest due is $6750. 7. The simple interest due is $1320. 9. The simple interest due is $92.47. 11. The simple 
interest due is $146.40. 13. The maturity value of the loan is $5120. 15. The maturity value of the loan is $164,250. 
17. The total amount due on the loan is $13,291.67. 19. The maturity value of the loan is $15,061.51. 

21. The monthly payment is $6187.50. 23. a. The interest charged is $1080. b. The monthly payment is $545. 

25. The monthly payment is $1332.50. 27. The finance charge is $1.48. 29. The finance charge is $185.53. 

31. The difference is $10.07. 33. The value after 1 year is $780.60. 35. The value after 15 years is $7281.78. 

37. a. The value will be $111,446.25 in 5 years. b. In 5 years, $36,446.25 will be earned in interest. 39. The amount 
of interest earned over a 20-year period is $5799.48. 41. The interest owed is $16. 


SECTION 6.4 


1. The mortgage is $82,450. 3. The down payment is $7500. 5. The down payment was $212,500. 7. The loan 
origination fee is $3750. 9. a. The down payment is $7500. b. The mortgage is $142,500. 11. The mortgage is 
$189,000. 13. The monthly mortgage payment is $1157.73. 15. No, the couple cannot afford to buy the home. 
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17. The monthly property tax is $112.35. 19. a. The monthly mortgage payment is $1678.40. b. The interest is 
$736.68 during that month. 21. The total monthly payment (mortgage and property tax) is $982.70. 23. The monthly 
mortgage payment is $1977.83. 25. $63,408 of interest can be saved. 

SECTION 6.5 

1. No, Amanda does not have enough money for the down payment. 3. The sales tax was $1192.50. 5. The license fee 
is $450. 7. a. The sales tax is $1120. b. The total cost of the sales tax and the license fee is $1395. 

9. a. The down payment is $4050. b. The amount financed is $12,150. 11. The amount financed is $28,000. 

13. The monthly truck payment is $348.39. 15. The cost to operate the car is $5120. 17. The cost per mile is $.11. 
19. The interest is $74.75. 21. a. The amount financed is $76,600. b. The monthly truck payment is $1590.09. 

23. The monthly car payment is $709.88. 25. The 10% loan with the application fee has a lower loan cost. 

SECTION 6.6 

1. Lewis earns $380. 3. The commission earned is $3930. 5. The commission received was $84. 7. Keisha 
receives $3244 per month. 9. The electrician’s overtime hourly wage is $51.60. 11. The commission earned is $112.50. 


13. The typist earns $618.75. 15. The consultant's hourly wage is $85. 17. a. Mark’s hourly wage is $23.85. 
b. Mark earns $190.80 on Saturday. 19. a. The increase in pay is $1.65 per hour. b. The nurse’s hourly pay is 
$18.15. 21. Nicole earned $475. 23. The starting salary was $36,281. 25. Liberal arts majors received the 


smaller amount of increase in starting salary. 


SECTION 6.7 


1. The new balance is $486.32. 3 The balance in the account is $1222.47. 5. The current balance is $825.27. 
7. The current balance is $3000.82. 9. Yes, there is enough money to purchase a refrigerator. 11. Yes, there is enough 
money to make both purchases. 13. The bank statement and checkbook balance. 15. The bank statement and 


checkbook balance. 17. added 19. ,Subtract 


CHAPTER REVIEW 


1. The unit cost is 19.5¢ per ounce. [6.1A] 2. The cost per mile was 16.4¢. [6.5B] 3. The percent increase was 
30.4%. [6.2A] 4. The markup is $72. [6.2B] 5. The simple interest due on the loan is $6750. [6.3A] 6. The 
value of the investment will be $45,550.75. [6.3C] 7. The percent increase was 15%. [6.2A] 8. The monthly 
payment for mortgage and property tax is $578.53. [6.4B] 9. The monthly payment is $330.82. [6.5B] 

10. The value of the investment will be $53,593. [6.3C] 11. The down payment is $18,750. [6.4A] 12. The total 
of the sales tax and license fee is $1471.25. [6.5A] 13. The selling price is $2079. [6.2B] 14. The amount of 
interest is $97.33. [6.5B] 15. The commission is $3240. [6.6A] 16. The sale price was $141. [6.2D] 17. The 
current balance is $943.68. [6.7A] 18. The maturity value of the loan is $31,200. [6.3A] 19. The loan origination 
fee is $1875. [6.4A] 20. The more economical purchase is 33 ounces for $6.99. [6.1B] 21. The monthly mortgage 
payment is $934.08. [6.4B] 22. The total income was $655.20. [6.6A] 23. The current checkbook balance is 
$8866.58. [6.7A] 24. The monthly payment is $14,093.75. [6.3A] 25. The finance charge is $7.20. [6.3B] 


CHAPTER TEST 


1. The cost per foot is $6.92. [6.1A] 2. The more economical purchase is 3#pounds for $7.49. [6.1B] 

3. The cost is $14.53. [6.1C] 4. The percent increase is 20%. [6.2A] 5. The selling price is $301. [6.2B] 

6. The percent decrease was 7.7%. [6.2C] 7. The percent decrease was 20%. [626] 8. The sale price is 

$209.30. [6.2D] 9. The discount rate is 40%. [6.2D] 10. The simple interest due is $2000. [6.3A] 

11. The maturity value of the loan is 2612 on 16.34 12. The finance charge is $4.50. [6.3B] 13. The interest 
earned was $24,420.60. [6.3C] 14. The loan origination fee is $3350. [6.4A] 15. The monthly mortgage payment 
is $1713.44. [6.4B] 16. The amount financed is $19,000. [6.5A] 17. The monthly truck payment is 

$482.68. [6.5B] 18. Shaney earns $966. [6.6A] 19. The current checkbook balance is $6612.25. [6.7A] 


20. The bank statement and the checkbook balance. [6.7B] 


A14 Chapter 7 


CUMULATIVE REVIEW 


malls [1.6B] 72. 85 ({2.4C] o 2 [25] 4.9 [2.6B] iy, 2 Pom] 6.5 [2.8C] 7. 52.2 [3.5A] 
8. 1.417 [3.6A] 9. $51.25/hour [4.2B] 10. 10.94 [4.3B] 11. 62.5% [5.1B] 1A 2S S21 

SOs Sama AN) 14. 42% [5.3A] 15. 250 [5.4A] 16. 154.76 [5.4A/5.5A] 17. The total rainfall was 135 
inches. [2.4D] 18. The amount the family pays in taxes is $970. [2.6C] 19. The ratio of decrease in price to 
original price is > {4.1B] 20. The car was driven 33.4 miles per gallon. [4.2C] 21. The unit cost is $.93/lb. [4.2C] 


22. The dividend is $280. [4.3C] 23. The sale price is $720. [6.2D] 24. The selling price is $119. [6.2B] 

25. The percent increase is 8%. [6.2A] 26. The simple interest due is $6000. [6.3A] 27. The monthly payment is 
$791.81. [6.5B] 28. The new balance is $2243.77. [6.7A] 29. The cost per mile is $.20. [6.5B] 

30. The monthly mortgage payment is $743.18. [6.4B] 


€ Answers to Chapter 7 Odd-Numbered Exercises 


PREP TEST 

1. Approximately 48.0% of the first-class mail handled by the U.S. Postal Service was bill-related mail. [5.3B] 

2. The increase in cost is greatest between 2009 and 2010. The increase is $5318. [1.3C] 3. a. The ratio is >, [4.1B] 
b. The ratio is 1:1. [4.1B] iN 5 Boh BO), A, AS, Se), Sede Well SKC] b. The average number of viewers per night 
is 4.9 million. [3.5B] 5. a. Approximately 4500 women are in the Marine Corps. [5.2B] b. “a of the women in the 


military are in the Marine Corps. [5.1A] 


SECTION 7.1 


1. The gross revenues were $750 million. 3. The Lion King earned 40% of the total gross revenue. 5. There were 
50 more people who agreed that humanity should explore planets than agreed that space exploration impacts daily life. 


7. 150 children hid vegetables under a napkin. 11. The ratio of the number of units in finance to the number of units 
ents : 
in accounting is a 13. 9.4% of the units required to graduate are taken in mathematics. 15. 150 people were 


surveyed. 17. 28% of the respondents said that people talking bothered them most. 19. The amount spent on 
portable game machines was $279,000,000. 21. Yes: 23. The number of homeless who are aged 25 to 34 is more 
than twice the number who are under the age of 25. 25. For every 100,000 homeless people, there are 8000 homeless 
people over the age of 54. 27. North America is 2,550,000 square miles larger than South America. 29. Australia is 


5.2% of the total world land area. 31. $1700 of the family’s income was spent on entertainment. 33. Yes. 


SECTION 7.2 


1. There were 39 million passenger cars produced worldwide. 3. 28% of the passenger cars were produced in Asia.; 
5. The Honda Insight gets 10 more miles per gallon while on the highway. 7. The difference is $16,000. 9. The 
difference between the maximum salary in the suburbs and that in the city is the greatest in Philadelphia. 11. There are 


20 inches of snow during January. 13. The total average snowfall during March and April is 25 inches. 
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15. The difference is 800 calories. 17. The ratio is z. 19. 


Difference Between the 
Amount Spent for Foreign 
and for Domestic Aid 
(in billions of dollars) 


Year 


1991 


1992 $1.1 
1993 $1.0 
1994 $0.9 
1995 $0.8 
1996 $0.8 
1997 $1.1 


1998 


1999 


SECTION 7.3 


1. There are 44 students whose tuition was between $3000 and $6000. 3. There are 18 students who paid more than 
$12,000 annually for tuition. 5. There are 410 cars between 6 and 12 years old. 7. There are 230 cars more than 

12 years old. 9. There are 54 adults who spent between | and 2 hours at the mall. 11. 22% of the adults spend less 
than 1 hour at the mall. 13. 22 teams competed in the relay. 15. 72.7% of the teams completed the relay in less than 
12 minutes. 17. 10.8% of the people purchased between 20 and 30 tickets each month. 21. 32.4% of the students 
scored between 800 and 1000. 23. There were 900,000 students who scored above 800. 


af 


SECTION 7.4 
1. a. Median b. Mean c. Mode d. Median e. Mode f. Mean 3. The mean is 381.5625 seats, and the 


median is 394.5 seats. There is no mode. , 5. The mean is $45.615, and the median is $45.855. 7. The mean is 
$403.625, and the median is $404.50. 9. The mean is 70.8 years, and the median is 72 years. 13. a. 25% of the data 
lie above Q3. b. 75% of the data lie above Q). c. 75% of the data lie below Q3. d. 25% of the data lie below Q,. 
15. The lowest value is $24,880. The highest value is $47,954. Q; = $29,778, O, = $36,453, and the median is $33,858. The 
range is $23,074, and the interquartile range is $6675. 17. a. 40 adults had a cholesterol level above 217. 

b. 60 adults had a cholesterol level below 254. c. 20 cholesterol levels are represented in each quartile. d. 25% of 
the adults had a cholesterol level of not more than 198. 19. a. In millions of metric tons per year, the range is 4.39 


emissions, QO, = 0.56 emissions, Q, = 2.10 emissions, and the interquartile range is 1.54 emissions. 


b. - c. The data value 4.80 is responsible for the long “whisker” at the right. 
Leg °2- 


0.56 0.815 


21. a. No b. The difference is 0.3 inch. c. <>} p> 
1.8 7.8 


23. Answers will vary. For example, 55, 55, 55, 55, 55, or 50, 55, 55, 55, 60. 


SECTION 7.5 
1. {(HHHH), (HHHT), (HHTT), (HHTH), (HTTT), (HTHH), (HTTH), (HTHT), (TTTT), (TTTH), (TTHH), (THHH), (TTHT), 
(THHT), (THTT), (THTH); 3. {(1, 1), (1, 2), (1, 3), (1, 4), (2, 1), (2, 2),  3),02,4),G, 2G, 2));8,3))6), 4G, © 


(4, 2), (4, 3), (4, H} 5. a 41,2, 3,4,5, 6, i 8} Bees; 7. a. The probability is re b. The probability is 0. 


A16 Chapter 8 


3 ade. 
c. The probablity is 1. d. The probability is = 9. a. The probability is 7s b. The probability is ts 


11. The probability of throwing a sum of 5 is greater. 13. a. The probability is 71° b. The probability of choosing 
1 ; ; 
an S is greater. 15. a. The probability is ae b. The probability of choosing a red marble is greater. UW, Ula 


probability is = 19. The probability is 0.81. 


CHAPTER REVIEW 
1. $349 million was spent on maintaining web sites. [7.1B] 2. The ratio of the amount spent by the Department of 
Commerce to the amount spent by the EPA was 7 [7.1B] 3. 8.9% of the total was spent by NASA. [7.1B] 4. In 


1900, Texas had the larger population. [7.2B] 5. In 2000, California’s population was approximately 12.5 million 
people greater than the population of Texas. [7.2B] 6. The population of Texas increased the least during the period 
from 1925 to 1950. [7.2B] 7. There were 54 games in which fewer than 100 points were scored. [7.3B] 8. The 
ratio of the number of games in which 90 to 100 points were scored to the number of games in which 110 to 120 points 
were scored was ~ [7.3B] 9. There were 110 or more points scored in 11.3% of the games. [7.3B] 

10. 10 million more passengers pass through O’Hare each year. [7.1A] 11. The ratio is 2:3. [7.1A] 12. The 


difference between the numbers of days was 50. [7.2A] 13. The Rocky Mountain ski areas were in full operation for 
50% of the days. [7.2A] 14. The Southeast had 30 days of full operation. [7.2A] 15. The probability is 7 [7.5A] 


16. There were 15 people who slept 8 hours or more. [7.3A] 17. 28.3% of the people surveyed slept 7 hours. [7.3A] 
18. The mean is 91.6 heartbeats per minute, the median is 93.5 heartbeats per minute, and the mode is 96 heartbeats 
per minute. [7.4A] 19. The range is 36 heartbeats per minute, and the interquartile range is 15 heartbeats per 
minute. [7.4B] 


CHAPTER TEST 

1. There were 19 students who spent between $15 and $25 per week. [7.3B] 2. The ratio of the number of students 
who spent between $10 and $15 to the number who spent between $15 and $20 is - [7.3B] 3. 45% of the students 
spent less than $15 per week. [7.3B] 4. There were 36 people surveyed. [7.1A] 5. The ratio of the number of 
people who gave their marriage a B to the number who gave it a C was >. [7.1A] 6. 58.3% of the people surveyed gave 


their marriage an A. [7.1A] 7. The numbers of fatalities were the same during 1995 and 1996. [7.2A] 8. The total 
number of fatalities during 1991 through 1999 was 32. [7.2A] 9. There were 4 more fatalities during 1995 through 
1998. [7.2A] 10. There were 355 more R-rated films released than PG films. [7.1B] 11. There were 16 times more 
PG-13 films released than NC-17 films. [7.1B] 12. 5.6% of the films released were rated G. [7.1B] 13. There are 
34 states with per capita incomes between $16,000 and $22,000. [7.3A] 14. 38% of the states have a per capita income 
between $19,000 and $22,000. [7.3A] 15. 14% of the states have a per capita income that is $25,000 or more. [7.3A] 


; eS 
16. The probability is aoe [7.5A] 17. The student population increased the least during the 1990s. [7.2B] 18. The 


increase in the college enrollment from 1960 to 2000 was approximately 11 million students. [7.2B] 19. The mean is 


2.53 days, and the median is 2.55 days. [7.4A] 20. -—__{—_| —__|__.. [7.4B] 
20 Sail 


Pig) PS 2.8 


CUMULATIVE REVIEW 


1. 540 [1.6A] 2. 14 [1.6B] 3. 120 [2.1A] 4. [2.3B] 5. 12s [2.4C] 6. a [2.5C] 
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64 1 
7.2 (2:6B) 8. 35 {2.7B] 9; 82 [2.8C] 10. 209.305 [3.1A] 11. 2.82348 [3.4A] 12. 16.67 [3.6A] 


13. 26.4 miles/gallon [4.2B] 14. 3.2 [4.3B] 15. 80% [5.1B] 16. 80 [5.4A] 17. 16.34 [5.2A] 
18. 40% [5.3A] 19. Tanim had $650 in income. [6.6A] 20. The life insurance costs $207.50. [4.3C] 
21. The interest due is $6875. [6.3A] 22. The markup rate is 55%. [6.2B] 23. $570 is budgeted for food. [7.1B] 


24. The difference between the numbers of problems answered correctly was 12 problems. [7.2B] 25. The mean high 


temperature was 69.6°F. [7.4A] 26. The probability is a [7.5A] 


a Answers to Chapter 8 Odd-Numbered Exercises 


PREP TEST 


1. 702 [1.2A] 2. 58 [1.3B] 3. 4 [2.6B] 4.10 [2.6B] Ly Ay AGole}] 6. 46 [2.6B] 7. 238 [1.5A] 
a. 1.5 + §3.5A] 


SECTION 8.1 , 
1 
1.72in. 3.2>ft 5.39ft 7, Syd 9.84in. 11. 35d 13. 10,560 ft 15. > fi 17. 1 mi 1120 ft 


2s @ 


19. 9 ft 11 in. 21.22 it On: 23. 14 ft 6 in. 25. 2 ft 8 in. 27. 1 ft 29. 4 mi 2520 ft 31. 14 tiles can be 


placed along one row. 33. The missing dimension is 12 ft. 35. The length of material needed is 75 in. 37. Each 


’ 


piece is 15 ft long. 39. 6 ft 6 in. of framing is needed. 41. The wall is 33 : ft in length. 43. Yes, the line would 


reach around Earth at the equator. 


SECTION 8.2 


1. 4 1b Sr Z810Z. 5. 13 tons 7. 12,000 lb 9. 4b 11..240z \ 13. 2600 Ib 15. = ton 


ie Mis lb 19. 4 tons 1000 Ib 21. 2 lb 8 oz 23. 5 tons 400 |b 25. 1 ton 1700 lb 27. 33 Ib 


29. 14 lb 31. 9 oz 33. 1 lb 7 oz 35. The load will weigh 2000 lb. 37. The weight of 144 tiles is 63 lb. 
39. The case of soft drink weighs 9 lb. 41. 1 lb 5 oz of shampoo is in each container. 43. The ham costs $18. 


45. The cost of mailing the manuscript is $8.75. 47. Answers will vary. 


SECTION 8.3 


1 750 3. 24 fl oz 5. 4 pt iy 1 9: 5+ gal 11. 9 qt 13. 3 at 15. Iz pt 17. 4 at 
19. 3 gal 2 qt 21. 2 qt 1 pt 23. 7 qt 25. 6 fl oz 27. 175 pt 23. Z efi 31. 5 gal 1 qt 

33. 1 gal 2 qt 35,2 “ gal 7 75 gal of coffee should be prepared. 39. There are 42 qt of solution. 

41. The farmer used 8 gal of oil. 43. $1.59 for 1 qt is the more economical purchase. 45. $43.50 of profit 


INE 
was made on each 5-quart package. 47. 1 grain = 0.002286 oz; 1 dram = 0.0625 oz; 1 furlong = gm lrod = 16.5 ft 


SECTION 8.4 
1. 19,450 ft-lb 3. 19,450,000 ft-Ib 5. 1500ft-Ib 7. 29,700 ft-Ib 9. 30,000 ft- Ib 11. 25,500 ft - Ib 


A18 Chapter 9 


ft - lb ft - Ib 
13. 35,010,000 ft - lb 15. 9,336,000 ft - lb 17. 2 hp 19. 8 hp 21. 210 23. 3830 


25. 500 9 27. 4800"? 29. 1449 #2 31. 9 hp 33. 12 hp 
s 


CHAPTER REVIEW 


2 
1. 48 in. [8.1A] 2.2ft6in. [8.1B] 3. 1600 ft-lb [8.4A] 4. 40 floz [8.3A] 5. 43yd [8.1A] 


6. I= tons {8.2A] 7. 2lb70z ([8.2B] 8. 540z [8.2A] 9.9ft3in. [8.1B] 10. t ton 1000 lb [8.2B] 


11. 9lb30z [8.2B] Iv iyd2tt [8:18] 13. 3qt [8.3A] 14. 13 ft4in. [8.1B] 15. 137582 [8.4B] 


16. 44 lb [8.2B] 17. 38,900 ft-lb [8.4A] 18. 7hp [8.4B] 19. A board 3 ft 6 in. long remains. [8.1C] 
20. The cost of mailing the book is $6.30. [8.2C] 21. There are 135 qt ina case of 24 cans. [8.3C] 
22. There were 16 gal of milk sold. [8.3C] 23. The furnace releases 27,230,000 ft- Ib in 1h. [8.4A] 24. The power 


is ago. [8.4B] 


CHAPTER TEST 


1. 30in. [8.1A] 2.2ftSin. [8.1B] 3. Each piece is 15 ftlong. [8.1C] 4. The wall is 48 ft in length. [8.1C] 
5. 46 0z [8.2A] 6. 2lb8o0z ([8.2B] 7. 17|lb1o0z ([8.2B] 8 tb tiloz 828i 9. The books weigh 


750 lb. [8.2C] 10. The class earned $28.13. [8.2C] 11. 3 gal [8.3A] 12. 28 pt [8.3A] 


13. 12 : gal [8.3B] 14. 8galiqt [8.3B] 15. There are 60 c of juice in a case of 24 cans. ; [8.3C] 16. Nick 


made a profit of $144. [8.3C] 17. 3750 ft-lb [8.4A] 18. 31,120,000 ft-lb [8.4A] UKE 169 ({8.4B] 


20. 4hp [8.4B] 


CUMULATIVE REVIEW 


1. 180 [2.1A] 2. 5 = [2.2B] 3. af [2.5C] 4.2 [2.7B] 5. 4- [2.8C] 6. 2.10 [3.1B] 
7. 0.038808 [3.4A] 8. 8.8 [4.3B] OMlEZ Sa iS 2 Ay) 10. 42.86 [5.4A] 11. The unit cost is $4.15/lb. [6.1A] 
12. 8 in. [8.1B] 13. 1lb 8 oz [8.2B] 14. 31 1b 80z ([8.2B] 15. 25 qt [8.3B] 16. 1 lb120z [8.2B] 


17. The dividend would be $280. [4.3C] 18. The new checkbook balance is $642.79. [6.7A] 19. The total monthly 
income is $3100. [6.6A] 20. 2425 |b of the shipment could be sold. [5.2B] 21. 18% of the class received scores 
between 80% and 90%. [7.3A] 22. The selling price is $308. [6.2B] 23. The interest paid was $14,666.67. [6.3A] 
24. Each student received $1267. [8.2C] 25. The cost to mail the books was $20.16. [8.2C] 26. $2.98 for 36 oz is 


the better buy. [6.1B] 27. The probability is 7 (7.5A] 28. 3200 ft-lb [8.4A] 29. 00 [8.4B] 
s 
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absolute value of a number The distance between zero 
and the number on the number line. (Sec. 10.1) 


acute angle An angle whose measure is between 0° and 
902. (Sec; P2e1) 


acute triangle A triangle that has three acute angles. 
(Seawl2:2) 


addend In addition, one of the numbers added. (Sec. 1.2) 


addition The process of finding the total of two numbers. 
(Sec. 1.2) 


Addition Property of Zero Zero added to a number does 
not change the number. (Sec. 1.2) 


adjacent angles Two angles that share a common side. 
(Sec. 12.1) 


alternate exterior angles Two angles that are on opposite 
sides of the transversal and outside the parallel lines. 
(Sec 1251) 

alternate interior angles Two angles that are on opposite 
sides of the transversal and between the parallel lines. 
SESHERD, 

angle An angle is formed when two rays start at the same 
point; it is measured in degrees. (Sec. 12,1) 


area A measure of the amount of surface in a region. 
(Sec. 12.3) 


Associative Property of Addition Numbers to be added 
can be grouped (with parentheses, for example) in any 
order; the sum will be the same. (Sec. iz) 

Associative Property of Multiplication Numbers to be 
multiplied can be grouped (with parentheses, for exam- 
ple) in any order; the product will be the same. (Sec. 1.4) 


average value The sum of all values divided by the number 
of those values; also known as the mean value. (Sec. 7.4) 


balancing a checkbook Determining if the checking 
account balance is accurate. (Sec. 6.7) 

bar graph A graph that represents data by the height of the 
bars. (Sec. 7.2) 

basic percent equation Percent 
amount. (Sec. 5.2) 

box-and-whiskers plot A graph that shows the smallest 
value in a set of numbers, the first quartile, the median, 
the third quartile, and the greatest value. (Sec. 7.4) 

British Thermal Unit A unit of energy. 1 British Thermal 
Unit = 778 foot-pounds. (Sec. 8.4) 

broken-line graph A graph that represents data by the 
position of the lines and shows trends and comparisons. 
(Sec. 7.2) 

Calorie A unit of energy in the metric system. (Sec. 9.4) 


times base equals 


capacity A measure of liquid substances. (Sec. 8.3) 

circle A plane figure in which all points are the same dis- 
tance from point O, which is called the center of the 
circle. (Sec. 12.1) 

circle graph A graph that represents data by the size of the 
sectors. (Sec. 7.1) 


circumference The distance around a circle. (Sec. 12.2) 

class frequency The number of occurrences of data in a 
class interval on a histogram; represented by the height of 
each bar. (Sec. 7.3) 

class interval Range of numbers represented by the width 
of a bar on a histogram. (Sec. 7.3) 

class midpoint The center of a class interval in a fre- 
quency polygon. (Sec. 7.3) 

commission That part of the pay earned by a salesperson 
that is calculated as a percent of the salesperson’s sales. 
(Sec. 6.6) 


common factor A number that is a factor of two or more 
numbers is a common factor of those numbers. (Sec. 2.1) 


common multiple A number that is a multiple of two or 
more numbers is a common multiple of those numbers. 
(Secs) 

Commutative Property of Addition Two numbers can be 
added in either order; the sum will be the same. (Sec. 1.2) 

Commutative Property of Multiplication Two numbers 
can be multiplied in either order; the product will be the 
same. (Sec. 1.4) 

complementary angles Two angles whose sum is 90°. 
(Sec. 12.1) 

composite geometric figure A figure made from two or 
more geometric figures. (Sec. 12.2) 

composite geometric solid A solid made from two or 
more geometric solids. (Sec. 12.4) 

composite number A number that has whole-number fac- 
tors besides 1 and itself. For instance, 18 is a composite 
number. (Sec. 1.7) 

compound interest Interest computed not only on the 
original principal but also on interest already earned. 
(Sec. 6.3) 

congruent objects Objects that have the, same shape and 
the same size. (Sec. 12.6) 


constant term A term that has no variables. (Sec. 11.1) 


corresponding angles Two angles that are on the same 
side of the transversal and are both acute angles or are 
both obtuse angles. (Sec. 12.1) 


cost The price that a business pays for a product. (Sec. 6.2) 


cube A rectangular solid in which all six faces are squares. 
(Sec. 12.1) 


cubic centimeter A unit of capacity equal to 1 milliliter. 
(Sec. 9.3) 


cup A U.S. Customary measure of capacity. 2 cups = 
1 pint. (Sec. 8.3) 


data Numerical information. (Sec. 7.1) 
decimal A number written in decimal notation. (Sec. 3.1) 


decimal notation Notation in which a number consists of 
a whole-number part, a decimal point, and a decimal 
part. (Sec. 3.1) 
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decimal part In decimal notation, that part of the number 
that appears to the right of the decimal point. (Sec. 3.1) 


decimal point In decimal notation, the point that sepa- 
rates the whole-number part from the decimal part. 
(Sec. 3.1) 


degree Unit used to measure angles; one complete revolu- 
tion is 360°. (Sec. 12.1) 


denominator The part of a fraction that appears below the 
fraction bar. (Sec. 2.2) 


diameter of a circle A line segment with endpoints on the 
circle and going through the center. (Sec. 12.1) 


diameter of a sphere A line segment with endpoints on 
the sphere and going through the center. (Sec. 12.1) 


difference In subtraction, the result of subtracting two 
numbers. (Sec. 1.3) 


discount The difference between the regular price and the 
sale price. (Sec. 6.2) 


discount rate The percent of a product's regular price that 
is represented by the discount. (Sec. 6.2) 


dividend In division, the number into which the divisor is 
divided to yield the quotient. (Sec. 1.5) 


division The process of finding the quotient of two num- 
bers. (Sec. 1.5) 


divisor In division, the number that is divided into the div- 
idend to yield the quotient. (Sec. 1.5) 


empirical probability The ratio of the number of observa- 
tions of an event to the total number of observations. 
(Sec. 7.5) 


energy The ability to do work. (Sec. 8.4) 


equation A statement of the equality of two mathematical 
expressions. (Sec. 11.2) 


equilateral triangle A triangle that has three sides of equal 
length; the three angles are also of equal measure. 
(Sec. 12.2) 


equivalent fractions Equal 
denominators. (Sec. 2.3) 


fractions with different 


evaluating a variable expression Replacing the variable 
or variables with numbers and then simplifying the 
resulting numerical expression. (Sec. 11.1) 


event One or more outcomes of an experiment. (Sec. 7.5) 


expanded form The number 46,208 can be written 
in expanded form as 40,000 + 6000 + 200+ 0 + 8. 
(Sec. 1.1) 


experiment Any activity that has an observable outcome. 
(Sec. 7:5) 


exponent In exponential notation, the raised number that 
indicates how many times the number to which it is 
attached is taken as a factor. (Sec. 1.6) 


exponential notation The expression of a number to some 
power, indicated by an exponent. (Sec. 1.6) 


factors In multiplication, the numbers that are multiplied. 
(Sec. 1.4) 


favorable outcomes The outcomes of an experiment that 
satisfy the requirements of a particular event. (Sec. 7.5) 


finance charges Interest charges on purchases made with 
a credit card. (Sec. 6.3) 


first quartile In a set of numbers, the number below which 
one-quarter of the data lie. (Sec. 7.4) 


fluid ounce A U.S. Customary measure of capacity. 8 fluid 
ounces = 1 cup. (Sec. 8.3) 


foot A U.S. Customary unit of length. 3 feet = 1 yard. 
(Sec. 8.1) 


foot-pound A U.S. Customary unit of energy. One foot- 
pound of energy is required to lift 1 pound a distance of 
1 foot. (Sec. 8.4) 


foot-pounds per second A U.S. Customary unit of power. 
(Sec. 8.4) 


fraction The notation used to represent the number of 
equal parts of a whole. (Sec. 2.2) 


fraction bar The bar that separates the numerator of a 
fraction from the denominator. (Sec. 2.2) 


frequency polygon A graph that displays information simi- 
larly to a histogram. A dot is placed above the center of 
each class interval at a height corresponding to that 
class's frequency. (Sec. 7.3) 


gallon A U.S. Customary measure of capacity. 1 gallon = 
4 quarts. (Sec. 8.3) 


geometric solid A figure in space. (Sec. 12.1) 

gram The basic unit of mass in the metric system. 
(Sec. 9.2) 

graph A display that provides a pictorial representation of 
data. (Sec. 7.1) 


graph of a whole number A heavy«dot placed directly 
above that number on the number line. (Sec. 1.1) 


greater than A number that appears to the right of a given 
number on the number line is greater than the given 
number. (Sec. 1.1) 


greatest common factor The largest common factor of 
two or more numbers. (Sec. 2.1) 


histogram A bar graph in which the width of each bar cor- 
responds to a range of numbers called a class interval. 
(Sec. 7.3) 


horsepower The U.S. Customary unit of power. 1 horse- 
power = 550 foot-pounds per second. (Sec. 8.4) 

hourly wage Pay calculated on the basis of a certain 
amount for each hour worked. (Sec. 6.6) 


hypotenuse The side opposite the right angle in a right tri- 
angle. (Sec. 12.1) 


improper fraction A fraction greater than or equal to 1. 
(Sec. 2.2) 


inch A U.S. Customary unit of length. 12 inches = 1 foot. 
(Sec. 8.1) 

integers The integers are ..., —3, —2, 
(Sec 10.1) 

interest Money paid for the privilege of using someone 
else's money. (Sec. 6.3) 


ag Lee le esr 


interest rate The percent used to determine the amount of 
interest. (Sec. 6.3) 


interquartile range The difference between the third 
quartile and the first quartile. (Sec. 7.4) 
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intersecting lines Lines that cross at a point in the plane. 
(Sec. 12.1) 


inverting a fraction Interchanging the numerator and 
denominator. (Sec. 2.7) 


isosceles triangle A triangle that has two sides of equal 
length; the angles opposite the equal sides are of equal 
measure. (Sec. 12.2) 

least common denominator The least common multiple 
of denominators. (Sec. 2.4) 


least common multiple The smallest common multiple of 
two or more numbers. (Sec. 2.1) 


legs The two shortest sides of a right triangle. (Sec. 12.1) 


less than A number that appears to the left of a given num- 


ber on the number line is less than the given number. 
hSeCa/c1) 


like terms Terms of a variable expression that have the 
same variable part. (Sec. 11.1) 

line A line extends indefinitely in two directions in a plane; 
it has no width. (Sec. 12.1) 


line segment Part of a line; it has two endpoints. 
(Sec. beh) s 


liter The basic unit of capacity in the metric system. 
(Sec. 9.3) 


markup The difference between selling ‘price and cost. 
(Sec. 6.2) 


markup rate The percent of a product's cost that is repre- 
sented by the markup. (Sec. 6.2) 


mass The amount of material in an object¢ On the surface 
of Earth, mass is the same as weight. (Sec. 9.2) 


mean value The sum of all values divided by the number 
of those values; also known as the average value. (Sec. 7.4) 


measurement A measurement has both a number and a 
unit. Examples include 7 feet, 4 ounces, and 0.5 gallon. 
(Sec. 8.1) 


median value The value that separates a list of values in 
such a way that there is the same number of values below 
the median as above it. (Sec. 7.4) 


meter The basic unit of length in the metric system. 
(Sec. 9.1) 

metric system A system of measurement based on the dec- 
imal system. (Sec. 9.1) 


mile A U.S. Customary unit of length. 5280 feet = 1 mile. 


(Sec. 8.1) 


minuend In subtraction, the number from which another 
number (the subtrahend) is subtracted. (Sec. 1.3) 


mixed number A number greater than 1 that has a whole- 
number part and a fractional part. (Sec. 2D) 

mode Ina set of numbers, the value that occurs most fre- 
quently. (Sec. 7.4) 

mortgage The amount borrowed to buy real estate. 
(Sec. 6.4) 

multiples of a number The products of that number and 
the numbers 1, 2, 3, .... (Sec. 2.1) 

multiplication The process of finding the product of two 
numbers. (Sec. 1.4) 
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Multiplication Property of One The product of a number 
and one is the number. (Sec. 1.4) 


Multiplication Property of Zero The product of a number 
and zero is zero. (Sec. 1.4) 

negative integers The numbers ..., —5, —4, —3, —2, -1. 
(Sec. 10.1) 

negative numbers Numbers less than zero. (Sec. 10.1) 

number line A line on which a number can be graphed. 
(Sec. 1.1) 

numerator The part of a fraction that appears above the 
fraction bar. (See. 2.2) 

numerical coefficient The number part of a variable term. 
When the numerical coefficient is 1 or —1, the 1 is usually 
not written. (Sec. 11.1) 


obtuse angle An angle whose measure is between 90° and 
180%. (See: 12:1) 


obtuse triangle A triangle that has one obtuse angle. (Sec. 
12:2) 


opposites Two numbers that are the same distance from 
zero on the number line, but on opposite sides. (Sec. 10.1) 


Order of Operations Agreement A set of rules that tell us 
in what order to perform the operations that occur in a 
numerical expression. (Sec. 1.6) 


ounce A U.S. Customary unit of weight. 16 ounces = 
1 pound. (Sec. 8.2) 


parallel lines Lines that never meet; the distance between 
them is always the same. (Sec. 12.1) 


parallelogram A quadrilateral that has opposite sides 
equal and parallel. (Sec. 12.1) 


percent Parts per hundred. (Sec. 5.1) 


percent decrease A decrease of a quantity expressed as a 
percent of its original value. (Sec. 6.2) 


percent increase An increase of a quantity expressed as a 
percent of its original value. (Sec. 6.2) 


perfect square The product of a whole number and itself. 
(Sec. 12.5) 


perimeter The distance around a plane figure. (Sec. 12.2) 


period In a number written in standard form, each group 
of digits separated by a comma. (Sec. 1.1) 


perpendicular lines Intersecting lines that form right 
angles. (Sec. 12.1) 


pictograph A graph that uses symbols to represent infor- 
mation. (Sec. 7.1) 


pint A U.S. Customary measure of capacity. 2 pints = 
1 quart. (Sec.8.3) 


place value The position of each digit in a number written 
in standard form determines that digit’s place value. 
(Sec 1aL) 


plane A flat surface. (Sec. 12.1) 
plane figure A figure that lies totally in a plane. (Sec. 12.1) 


points A term banks use to mean percent of a mortgage; 
used to express the loan origination fee. (Sec. 6.4) 


polygon A closed figure determined by three or more line 
segments that lie in a plane. (Sec. 12.2) 


G4 Glossary 


positive integers The numbers 1, 2, 3, 4, 5, ...; also called 
the natural numbers. (Sec. 10.1) 


positive numbers Numbers greater than zero. (Sec. 10.1) 


pound A U.S. Customary unit of weight. 1 pound = 
16 ounces. (Sec. 8.2) 


power The rate at which work is done or energy is 
released. (Sec. 8.4) 


prime factorization The expression of a number as the 
product of its prime factors. (Sec. 1.7) 


prime number A number whose only whole-number fac- 
tors are | and itself. For instance, 13 is a prime number. 
(Geemle7) 


principal The amount of money originally deposited or 
borrowed. (Sec. 6.3) 


probability A number from 0 to 1 that tells us how likely it 
is that a certain outcome of an experiment will happen. 
(Sec. 7.5) 


product In multiplication, the result of multiplying two 
numbers. (Sec. 1.4) 


proper fraction A fraction less than 1. (Sec. 2.2) 


proportion An expression of the equality of two ratios or 
rates. (Sec. 4.3) 


Pythagorean Theorem The square of the hypotenuse of a 
right triangle is equal to the sum of the squares of the two 
legs: (Sec. 112°5) 


quadrilateral A four-sided closed figure. (Sec. 12.1) 


quart A U.S. Customary measure of capacity. 4 quarts = 
1 gallon. (Sec. 8.3) 


quotient In division, the result of dividing the divisor into 
the dividend. (Sec. 1.5) 


radius of a circle A line segment going from the center to 
a point on the circle. (Sec. 12.1) 


radius of a sphere A line segment going from the center to 
a point on the sphere. (Sec. 12.1) 


range In a set of numbers, the difference between the 
largest and smallest values. (Sec. 7.4) 


rate A comparison of two quantities that have different 
units. (Sec. 4.2) 


ratio A comparison of two quantities that have the same 
units. (Sec. 4.1) 


rational number A number that can be written as the 
ratio of two integers, where the denominator is not zero. 
(Sec. 10.4) 


ray A ray starts at a point and extends indefinitely in one 
direction. (Sec. 12.1) 


reciprocal of a fraction The fraction with the numerator 
and denominator interchanged. (Sec. 2.7) 


rectangle A parallelogram that has four right angles. 
(Secu ap) 


rectangular solid A solid in which all six faces are rectan- 
gles; (Sec; 121) 


regular polygon A polygon in which each side has the 
same length and each angle has the same measure. 
(Seem2 2) 


remainder In division, the quantity left over when it is not 
possible to separate objects or numbers into a whole 
number of equal groups. (Sec. 1.5) 


right angle A 90° angle. (Sec. 12.1) 


right triangle A triangle that contains one right angle. 
(Sec. 12.1) 


rounding Giving an approximate value of an exact num- 
ber. (Sec. 1.1) 


salary Pay based on a weekly, biweekly, monthly, or annual 
time schedule. (Sec. 6.6) 


sale price The reduced price. (Sec. 6.2) 


sample space All the possible outcomes of an experiment. 
(See, 15) 


scalene triangle A triangle that has no sides of equal 
length; no two of its angles are of equal measure. 
(Secu 22) 


scientific notation Notation in which a number is 
expressed as a product of two factors, one a number 
between 1 and 10 and the other a power of 10. (Sec. 10.5) 


selling price The price for which a business sells a product 
to a customer. (Sec. 6.2) 


similar objects Objects that have the same shape but not 
necessarily the same size. (Sec. 12.6) 


simple interest Interest computed on the original princi- 
pal. (Sec. 6.3) 


simplest form of a fraction A fraction is in simplest form 
when there are no common factors in the numerator and 
the denominator. (Sec. 2.3) 


solid An object in space. (Sec. 12.1) 


solution of an equation A number that, when substituted 
for the variable, results in a true equation. (Sec. 11.2) 


solving an equation Finding a solution of the equation. 
(Sec. 11.2) 


sphere A solid in which all points are the same distance 
from point O, which is called the center of the sphere. 
(Sec 27)) 


square A rectangle that has four equal sides. (Sec. 12.1) 


square root A square root of a number is one of two iden- 
tical factors of that number. (Sec. 12.5) 


standard form A whole number is in standard form when 
it is written using the digits 0, 1, 2, ..., 9. An example is 
46,208. (Sec. 1.1) 


statistics The branch of mathematics concerned with data, 
or numerical information. (Sec. 7.1) 


straight angle A 180° angle. (Sec. 12.1) 


subtraction The process of finding the difference between 
two numbers. (Sec. 1.3) 


subtrahend In subtraction, the number that is subtracted 
from another number (the minuend). (Sec. 1.3) 


sum In addition, the total of the numbers added. (Sec: 2) 


supplementary angles Two angles whose sum is 180°. 
(Sec. 12.1) 


terms of a variable expression The addends of the expres- 
sion. (Sec. 11.1) 
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theoretical probability A fraction with the number of 
favorable outcomes of an experiment in the numerator 
and the total number of possible outcomes of the experi- 
ment in the denominator. (Sec. 7.5) 


third quartile In a set of numbers, the number above 
which one-quarter of the data lie. (Sec. 7.4) 


ton A U.S. Customary unit of weight. 1 ton = 2000 pounds. 
(Sec. 8.2) 


transversal A line intersecting two other lines at two dif- 
ferent points. (Sec. 12.1) 


triangle A three-sided closed figure. (Sec. 12.1) 


true proportion A proportion in which the fractions are 
equal. (Sec. 4.3) 


unit cost The cost of one item. (Sec. 6.1) 


unit rate A rate in which the number in the denominator 
is 1. (Sec. 4.2) 


units In the quantity 3 feet, feet are the units in which the 
measurement is made. (Sec. 4.1) 


variable A letter used to stand for a quantity that is 
unknown or that can change. (Sec. 11.1). 


variable expression An expression that contains one or 
more variables. (Sec. 11.1) 
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variable part In a variable term, the variable or variables 
and their exponents. (Sec. 11.1) 

variable term A term composed of a numerical coefficient 
and a variable part. (Sec. 11.1) 

vertex The common endpoint of two rays that form an 
angle. (Sec. 12.1) 

vertical angles Two angles that are on opposite sides of the 
intersection of two lines. (Sec. 12.1) 

volume A measure of the amount of space inside a closed 
surface. (Sec. 12.4) 


watt-hour A unit of electrical energy in the metric system. 
(Sec. 9.4) 


weight A measure of how strongly Earth is pulling on an 
object. (Sec. 8.2) 


whole numbers The whole numbers are 0, 1, 2, 3, .... 
(Sec. 1.1) 


whole-number part In decimal notation, that part of the 
number that appears to the left of the decimal point. 
(Sec: 3:1) 


yard A U.S. Customary unit of length. 36 inches = 1 yard. 
(Sec. 8.1) 


ft 


cil 


Copyright © Houghton Mifflin Company. All rights reserved. 


Index 11 


| Index 


Absolute value, 396 
Acute angle, 503 
Acute triangle, 514 
Addend, 9 
Addition, 9 
applications of, 12, 78, 128, 402, 420 
Associative Property of, 9, 447 
carrying, 10 
Commutative Property of, 9, 447 
of decimals, 127 
estimation and, 11 
of fractions, 75-77 
of integers, 399-400 
of like terms, 447—448 
on the number line, 9 
rational numbers, 416 
related to subtraction, 17 
verbal phrases for, 10, 477 
of whole numbers, 9-10 
Addition Property of Equations, 456 
Addition Property of Zero, 9, 456 
Additive identity, 491 
Adjacent angles, 507 
Alternate exterior angles, 508 
Alternate interior angles, 508 
Angle(s), 502 
acute, 503 
adjacent, 507 
alternate exterior, 508 
alternate interior, 508 
complementary, 503 
corresponding, 508 
degrees, 502 
formed by intersecting lines, 507 
measure of, 502 
obtuse, 503 
right, 502 
straight, 503 
supplementary, 503 
symbol for, 502 
vertex of, 502 
vertical, 507 
Approximately equal to (~), 11 
Area, 523 
applications of, 526 
of composite plane figures, 525 
of plane figures, 523-524 
Associative Property of Addition, 9, 
447 
Associative Property of Multiplication, 
25, 449 
Astronomical units, 352 
Average, 39, 305, 353, 490 
Average daily balance, 279 
Axis of symmetry, 555 


Balancing a checkbook, 268-270 
Bank statements, 267-270 


Bar graph, 297 
Base, in basic percent equation, 201 
Base(s) 

of a cylinder, 506 

of a triangle, 504 
Basic percent equation, 201 
Billing date, 279 
Borrowing in subtraction 

mixed numbers, 84 

whole numbers, 18 
Box-and-whiskers plot, 308-309 
British Thermal Units, 347 
Broken-line graph, 298 


Calculator 
applications, 217 
and estimation, 11, 19, 27, 39, 127, 
132, oye 
and the Order of Operations 
Agreement, 54 
“and pi, 515 
plus-minus key, 400 
Calorie, 375 
«Gapacity 
metric system of measurement, 371 
U.S. Customary system of 
measurement, 343-344 
Car expenses, 259-260 
Garrying in addition, 10 
Center 
of a circle, 505 
of a sphere, 505 
Chapter Review, 57, 115, 161, 189, 
DEN ISN, BD, BID, Sl, Zieh, Zs), 
5 5i 
Chapter Summary, 56, 113, 160, 188, 
220, 279, 324, 354, 386, 436, 492, 
355 
Chapter Test, 59, 117, 163, 191, 223, 
283, 327, 357, 389, 439, 495, 559 
Checkbook 
balancing, 267 
calculating the balance, 268-270 
Circle, 505 
area of, 524 
circumference of, 515 
Circle graph, 291 
Circumference of a circle, 515 
Class frequency, 301 
Class interval, 301 
Class midpoint, 302 
Closure, 435 
Coefficient, 447 
Combining like terms, 447-448 
Commissions, 263 
Common denominator, 75 
Common factor, 64 
Common multiple, 63 


Commutative Property of Addition, 9, 
447 
Commutative Property of 
Multiplication, 25, 449 
Complementary angles, 503 
Composite geometric figures, 517 
area of, 525 
perimeter of, 517 
Composite geometric solids, 534 
Composite number, 50 
Compound interest, 246 
Congruence, 547-548 
Constant term, 447 
Construction, 112 
Consumer Price Index, 218 
Contour map, 159 
Conversion 
decimals and fractions, 153 
improper fractions and mixed 
numbers, 68 
of percents, 197, 198 
of units of measurement, 379, 380 
Corresponding angles, 508 
Cost, 234 
total, 230 
unit, 229 
Counterexample, 277 
Credit card finance charges, 279 
Cross products, 177 
Cube, 505 
of a number, 45 
volume, 532 
Cubic centimeter, 371 
Cubic units, 531 
Cumulative Review, 119, 165, 193, 225, 
285, 329, 359, 391, 441, 497, 561 
Cylinder, 506 
volume of, 532 


Data, 289 
distorting, 322 
Decagon, 513 
Decimal notation, 123 
Decimal point, 123 
Decimals, 123 
addition of, 127 
applications of, 128, 148, 132, 137 
converting to/from fractions, 153 
division of, 145-146 
estimation and, 127, 132, 137, 147 
multiplication of, 135 
order relations, 154 
and percents, 197, 198 
and powers of 10, 135, 136, 146 
repeating, 415 
rounding, 124 
standard form, 123 
subtraction of, 131 
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terminating, 415 
word form, 123 
Deductive reasoning, 384 
Degree, 502 
Demography, 219 
Denominator, 67 
least common, 75 
Diameter 
of a circle, 505 
of a sphere, 505 
Difference, 17 
Discount, 237 
Discount rate, 237 
Distributive Property, 449 
equations containing parentheses 
and, 472 
variable expressions and, 449 
Dividend, 33 
Divisibility rules, 49 
Division, 33 
applications of, 39, 101, 148, 410, 
420 
of decimals, 145-146 
and factors, 49 
of fractions, 99-100 
fractions as, 34 
of integers, 408-409 
by powers of 10, 146 
Properties of Zero and One in, 33 
of rational numbers, 418-419 
as related to multiplication, 33, 36 
verbal phrases for, 37, 477 
of whole numbers, 33-37 
writing fractions as, 415 
Divisor, 33 
Double-bar graph, 297 


Electrical energy, 375 
Empirical probability, 317 
Empirical Probability Formula, 318 
Energy 
metric system of measuring, 375 
U.S. Customary System of 
measuring, 347 
Equals, verbal phrases for, 481 
Equations, 454 
Addition Property of, 456 
applications of, 460, 466, 483 
ax = b form, 458-459 
ax + b =c form, 465 
ax +b =cx + d form, 471 
Multiplication Property of, 458 
parentheses in, 472 
percent, 201, 205, 209 
properties of, 456, 458 
solution of, 455 
solving, 456-459, 465, 471-472 
translating sentences into, 481 
x + a= b form, 456 
Equilateral triangle, 513 
Equivalent fractions, 71 
Estimation, 11 
decimals, 127, 132, 137, 147 
whole numbers, 11, 19, 27, 39 


Evaluating a variable expression, see 
Variable expressions 
Event, 315 
Expanded form of a number, 4-5 
Experiment, 315 
Exponent(s), 45 
and fractions, 107 
negative, 425 
one as, 45 


simplifying expressions containing, 


45 
zero as, 425 
Exponential expression(s), 45 
Exponential notation, 45 


Factor(s), 49 

common, 64 

greatest common, 64 

in multiplication, 25 
Factorization, prime, 50 
Favorable outcomes, 315 
Final examination, 563 
Finance charges, 245, 279 
First quartile, 308 
Floor plan, 187 
Focus on Problem Solving, 53, 111, 
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433, 489, 553 
Foot-pounds, 347 
per second, 348 
Fraction bar, 67 
Fractions, 67 
addition of, 75-77 
applications of, 78, 85, 93, 101 
converting to/from decimals, 153, 
415 
division of, 99-100 
equivalent, 71 
in exponential expressions, 107 
improper, 67 
inverting, 99 
mixed numbers, see Mixed 
numbers 
multiplication of, 91-92 
on the number line, 107 
and the Order of Operations 
Agreement, 108 
order relations, 107 
and percents, 197, 198 
proper, 67 
reciprocal of, 99 
simplest form, 72 
subtraction of, 83-84 
Frequency polygon, 302 


Geometric solid, 505 
volume of, 531-533 
Geometry, 501 
angles, 502-503 
area, 523-525 
composite plane figures, 517, 525 
composite solids, 534 
congruent triangles, 547-548 
intersecting lines, 501 


lines, 501 

perimeter, 514-517 

plane geometric figures, 501 
Pythagorean Theorem, 542-543 
similar triangles, 547 

triangle, 504 

volume, 531-534 
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288, 332, 362, 394, 444, 500 
Golden ratio, 186 
Golden rectangle, 186 
Gram, 367 
Graph(s), 289 
bar, 297 
broken-line, 113, 298 
circle, 291 
of fractions, 107 
frequency polygon, 302 
histogram, 301 
of integers, 395 
misrepresentation of data in, 322 
on the number line, 3 
pictograph, 289 
of whole numbers, 3 
Greater than, 3 
Greatest common factor, 64 
Gross income, 187 


Height 
of a cylinder, 506 
of a parallelogram, 504 
of a rectangular solid, 505 
of a triangle, 504. 
Hemisphere, 540 
Heptagon, 513 
Hexagon, 513 
Histogram, 301 
Home, real estate expenses and, 
253-255 
Hooke's Law, 157 
Horsepower, 348 
Hourly wage, 263 
Hypotenuse, 504 


Improper fractions, 67 
and mixed numbers, 68 
and whole numbers, 67 

Inductive reasoning, 321 

Inequalities 
and fractions, 107 
and integers, 395 
and whole numbers, 3 

Integers, 395 
addition of, 399—400 
applications of, 402, 410 
division of, 408-409 
as exponents, 425 
multiplication of, 407—408 
negative, 395 
on the number line, 395 
order relations, 395 
positive, 395 
as rational numbers, 415 
subtraction of, 401-402 
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Interest, 243 

compound, 246 

simple, 243 
Interest rate, 243 
Internet activities, 55, 188, 386, 435 
Interquartile range, 309 
Intersecting lines, 507-508 
Inverting fractions, 99 
Isosceles trapezoid, 514 
Isosceles triangle, 513 


Kilocalorie, 375 
Kilowatt-hour, 375 


Least common denominator, 75 
Least common multiple, 63 
Legs of a right triangle, 504 
Length, units of, 333, 363 
Less than, 3 
Light year, 352 
Like terms, 447 
Line(s), 501 
intersecting, 501 
parallel, 501 
perpendicular, 502 
of symmetry, 555 
transversal, 507 
Line graph, 298 
Line segment, 501 
Liquid measure, 343-344, 371 
Liter, 371 


Markup, 234 
Markup rate, 234 
Mass, 367 
Maturity value, 243 
Maturity Value Formula for Simple 
Interest Loans, 243 
Mean, 305 
Measurement, 333 
angles, 502 
area, 523 
capacity, 515, 343-344, 371 
circumference, 515 
conversion between systems of, 379, 
380 
energy, 347, 375 
length, 333-334, 363 
liquid, 343-344, 371 
mass, 367 
metric system, 363 
perimeter, 514 
power, 348 
volume, 531 
weight, 339-340 
Median, 306 
Meter, 363 
Metrification, 386 
Metric system of measurement, 363 
Metric transition, 386 
Minuend, 17 
Mixed numbers, 67 
addition of, 76-77 
division of, 100 


and improper fractions, 68 
multiplication of, 92 
as rational numbers, 415 
subtraction of, 84 
Mode, 306 
Monthly payment on a simple interest 
loan, 244 
Mortgage, 253 
Multiple, 63 
common, 63 
least common, 63 
Multiplication, 25 
applications of, 28, 93, 137, 410, 420 
Associative Property of, 25, 449 
Commutative Property of, 25, 449 
of decimals, 135 
Distributive Property, 449 
of exponential expressions, 45 
of fractions, 91-92 
of integers, 407-408 
by one, 25 : 
and powers of 10, 26, 135, 136 
_ of rational numbers, 418 
verbal phrases for, 26, 477 
” of whole numbers, 25-27 
and zero, 27 
Multiplication Property of Equations, 
- 458 
Multiplication Property of One, 25, 458 
Multiplication Property of Reciprocals, 
458 
Multiplication Property of Zero, 25 
Multiplicative identity, 491 
Music, 112 


Negative exponents, 425 
Negative integers, 395 
Negative numbers, 395 
absolute value of, 396 
See also Integers 
Negative sign, 395 
Nim, 383 
Nomograph, 352 
Nonagon, 513 
Number(s) 
absolute value of, 396 
composite, 50 
decimals, 123 
expanded form of, 4—5 
factors of, 49, 64 
fractions, see Fractions 
integers, 395 
mixed, see Mixed numbers r 
multiples of, 63 
negative, 395 
opposite of, 396 
positive, 395 
prime, 50 
prime factorization of, 50 
rational, 415 
square root of, 541 
whole, 3 
Number line, 3 
and absolute value, 396 
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addition, 9, 399 

fractions, 107 

graphs on, 3 

integers, 395 

and opposites, 396 

whole numbers, 3 
Number systems, 2 
Numerator, 67 
Numerical coefficient, 447 


Obtuse angle, 503 
Obtuse triangle, 514 
Octagon, 513 
One 
division and, 33 
as exponent, 45 
as improper fraction, 67 
Multiplication Property of, 25 
Opposite, 396 
Order of Operations Agreement, 46 
calculator and, 54 
fractions, 108 
parentheses and, 46 
rational numbers and, 426-427 
whole numbers, 46 
Order relations 
decimals, 154 
decimals and fractions, 154 
fractions, 107 
integers, 395 
whole numbers, 3 


Parallel lines, 501 
Parallelogram, 504, 514 
Parentheses 
Distributive Property and, 449 
in equations, 472 
solving equations containing, 472 
in variable expressions, 449 
Patterns in mathematics, 55, 113, 185 
Pentagon, 513 
Percent, 197 
basic percent equation, 201 
and decimals, 197, 198 
discount, 237 
and fractions, 197, 198 
markup, 234 
Percent decrease, 236 
Percent equation, 201 
applications, 202, 206, 209, 214 
basic, 201 
proportion method, 213 
solving, 201, 205, 209 
Percent increase, 233 
Perfect square, 54] 
Perimeter, 514 
activity involving, 554 
applications, 518 
of composite plane figures, 517 
of plane geometric figures, 514-516 
Period, 4 
Perpendicular lines, 502 
esiGpy, aike, 
Pictograph, 289-290 
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Place value, 4 
decimals, 123 
expressed as a power of 10, 45 
rounding to a given, 5—6, 124 
whole numbers, 4 
Place-value chart, 4 
and addition, 10 
decimals, 123 
division, 34 
expanded form, 5 
multiplication, 27 
and subtraction, 17, 18 
whole numbers, 4 
Plane, 501 
Plane geometric figure, 501 
Points, 253 
Polygon(s), 513 
Positive integers, 395 
Positive numbers, 395 
absolute value of, 396 
Power, measuring, 348 
Powers, 45 
and multiplication, 45 
simplifying, 45 
of 10, 45, 135, 136, 146 
Prepelestes O27 22) OS ION 2255 
288, 332, 362, 394, 444, 500 
Prime factorization, 50 
greatest common factors and, 64 
least common multiples and, 63 
Prime number, 50 
Principal, 243 
Probability, 315-318 
Product, 25 
cross, 177 
estimating, 27 


Projects and Group Activities, 54, 112, 


158, 186, 218, 278, 322, 352, 384, 
434, 490, 554 
Proper fraction, 67 
Properties 
of addition, 9, 447, 491 
Associative 
of Addition, 9, 447 
of Multiplication, 25, 449 
Commutative 
of Addition, 9, 447 
of Multiplication, 25, 449 
Distributive, 449 
in division, 33 
of Equations, 
Addition, 456 
Multiplication, 458 
of multiplication, 25, 449, 458, 491 
of one 
in division, 33 
Multiplication, 25, 458 
of Reciprocals, Multiplication, 458 
of zero 
in addition, 9, 456 
in division, 33 
in multiplication, 25 
Proportion, 177 
applications, 180 


cross products, 177 
and percent problems, 213-214 
solving, 178 
Purchasing, applications to, 229-230 
Pythagorean Theorem, 542-543 


Quadrilateral, 504, 513, 514 
Quartile, 315 
Quotient, 33 

estimating, 39 


Radius 
of a circle, 505 
of a sphere, 505 
Range, 309 
interquartile, 309 
Rate, 173 
applications, 174 
discount, 237 
interest, 243 
markup, 234 
unit, 173 
Ratio, 169 
applications, 170 
Rational numbers, 415 
addition of, 416 
applications of, 420 
division of, 418-419 
multiplication of, 418 
subtraction of, 416-417 
Ray, 502 
Real estate expenses, 261-263 
Reciprocal, 99 
Rectangle, 505, 514 
area of, 523 
golden, 186 
perimeter of, 515 
Rectangular solid, 505 
volume of, 531 
Regular polygon, 513 
Remainder, 35 
Repeating decimal, 415 
Rhombus, 514 
Right angle, 502 
Right triangle, 504, 514 
Rounding 
decimals, 124 
whole numbers, 5—6 


Salary, 263 

Sale price, 237 

Sample space, 315 

SAS Rule, 548 

Scalene triangle, 513 

Scientific notation, 425-426 

Sector of a circle, 291 

Selling price, 234 

Sentences, translating into equations, 
481 

Sequence, 321 

Side(s) of a polygon, 513, 514 

Signed numbers, see Decimals; 
Fractions; Integers 

Similar triangles, 547 


Simple interest, 243 
Simple Interest Formula for Annual 
Interest Rates, 243 
Simplest form 
of fraction, 72 
of rate. 173 
of ratio, 169 
Solids, 501 
composite, 534 
rectangular, 531 
volume, 531-534 
Solution of an equation, 455 
Solving an equation, see Equations 
Solving proportions, 178 
Space, 501 
Sphere, 505 
volume of, 532 
Square, 505, 514 
area of, 524 
of a number, 45 
perfect, 541 
perimeter of, 515 
Square root, 541 
Square units, 523 
SSS Rule, 548 
Standard form 
decimal, 123 
whole number, 4 
Statistics, 289 
average, 305 
bar graph, 297 
box-and-whiskers plots, 308-309 
circle graph, 291% 
frequency polygon, 302 
histogram, 301 
line graph, 298 
mean, 305 
median, 306 
mode, 306 
Straight angle, 503 
Subtraction, 17 


applications of, 20, 85, 132, 402, 420 


borrowing, 18 
checking, 17 
of decimals, 131 
and estimation, 19 
of fractions, 83-84 
of integers, 401-402 
of rational numbers, 416-417 
related to addition, 17 
verbal phrases for, 18, 477 
of whole numbers, 17-18 
Subtrahend, 17 
Sum, 9 
Supplementary angles, 503 
Symbols 
absolute value, 396 
angle, 502 
approximately equal to, 11 
degree, 502 
division, 34 
greater than, 3 
less than, 3 
multiplication, 25 


Copyright © Houghton Mifflin Company. All rights reserved. 


Copyright © Houghton Mifflin Company. All rights reserved. 


parallel, 502 

perpendicular, 502 

pi, 515 

right angle, 502 

square root, 541 
Symmetry, 555 


Term(s), 446 

adding like, 447-448 

coefficient of, 447 

constant, 447 

like, 447 

of a sequence, 321 

variable, 447 

of a variable expression, 446 
Terminating decimal, 415 
Theoretical probability, 317 
Theoretical Probability Formula, 316 
Third quartile, 308 
Time zones, 434 
Topographical maps, 158 
Total cost, 230 
Transversal, 507 
Trapezoid, 514 
Trial-and-error method, 553 
Triangle(s), 504, 513 

acute, 514 

area of, 524 

base of, 504 

congruent, 547-548 

equilateral, 513 

height of, 504 

isosceles, 513 

obtuse, 514 

perimeter of, 514 

right, 504, 514 


.Y 


scalene, 513 
similar, 547 
30°-60°—90°, 543 
45°—45°-90°, 542 


Unit, 169 

Unit cost, 229 

Unit rate, 173 
applications, 174 

U.S. Customary System 
applications, 336, 344, 350 
capacity, 343-344 
energy, 347 
length, 333-334 
power, 348 
weight, 339-340 


Variable, 445 
Variable expressions, 445 
evaluating, 445 
simplifying, 447-450 
terms of, 446 
_ translating verbal expressions into, 
477-478 
Wariable part, 447 
Variable term, 447 
Verbal expressions, translating into 
- variable expressions, 477-478 
Verbal phrases for operations, 10, 18, 
26, 37, 477 
Vertex, of an angle, 502 
Vertical angles, 507 
Volume, 531 
applications, 536 
of composite geometric solids, 534 
of geometric solids, 531-533 
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Wages, 263 

Watt-hours, 375 

Weight, 339 

Whole numbers, 3 
addition of, 9-10 
applications of, 12, 20, 28, 39 
borrowing, 18 
carrying, 10 
division of, 33-37 
estimation of, 11, 19, 27, 39 
expanded form, 4-5 
graph of, 3 
and improper fractions, 67 
multiplication of, 25-27 
on the number line, 3 
and the Order of Operations 

Agreement, 46 

order relations, 3 
reciprocal of, 99 
rounding, 5-6 
square roots of, 541 
standard form, 4 
subtraction of, 17-18 
word form, 4 


Zero 
absolute value of, 396 
Addition Property of, 9 
as an exponent, 425 
as an integer, 395 
Multiplication Property of, 25 
properties of, in division, 33 
as a whole number, 3 
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